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NOTICES TO CORttfiSraNDENTS. 

TkE (tvo tMiipen, which we kam by a letter fton Pirafessor Oersted of Copen« 
^lAgen were eent to this Journal by Dr Foii<eE«AicMitB of Copenhagen have never 
Reached ub. If Mr Feldborg, to whom they were sent, should see this notice, 
yR9 trust he will forward the papers without dekiy. 

A'tdfUy t0 Mr CdlAtLEs BEll will appear in 0ur Aezt Numbefy together with 
a demonstration of his errors respecting the inyofttntaiy rotatoi^ motion Of the Eye- 
ball, a doctrine which he still persists in maintaining. 

We have received A*s very excellent set of observations made at Rome on the 
15th January ; and also his interesting Observations on the Climate of Naples ; 
«nd his Remarks on Mount Vesuvius, which will appear in next number. We shall 
be glad to hear from him as often as convenient 

We cannot refer our Correspondent J« R. to any work better than Mr Barlow's, 
published in 1823, and containing all the recent discoveries on electro-magnetism. 
He will be glad to learn, however, that a most complete account of the subject is 
now preparing for the Edinburgh EKCTCLOPiEDiA, by Professor Oersted of 
Copenh^^en, the distinguished founder of this new science. It will appear under 
the head of thermo-electricity in vol. xviL part iL of that work. 

We b^ to acknowledge the receipt of the excellent sets of observations made on 
he 15th January by Mr Staveley of Nottingham, Mr W. Snow Harris of Plymouth, 
. Mr Murdoch, Huntly Lodge, Mr Christison, Burdsyards, Dr Jackson, and Mr 
Macvicar at St Andrew's, Mr W. Edgworth, Edgworthstown, the Rev. R. But- 
ler, Trim, county of Meath, and those made at Tubingen^ We trust that these 
gentlemen and others who take an interest in such observations, will not forget 
those on the 15th of June next* 

In answer to C.'s inquhry respecting the most complete Rain-Gage, we beg to re- 
fer htm to the. very ingenious one invented by Mr Donovan, and described in the 
Dublin Philosophical Journal We regret exceedingly to observe that the circum- 
stances of the times have obliged the proprietors of this excellent work to disconti- 
nue it. It contained many original and truly. valuable articles, and was conducted 
with an honesty and candour of no ordinary kind.^ 

Mr Foggo's valuable, paper on the Dew Point Hygrometer will appear in next 
Number. 

The interesting papers from our esteemed Correspondent in India will appear in ^f 

next Number. 

%* Our Correspondents are earnestly requested to transmit their Communications 
to the Editor before the 5th of March, the dth of June, the 5th of September, and 
the 5th of December. 



Authors and Bookselles who wish their Worka noticed early in this Journal, are 
requested to transmit them through the Publishers. Books of Voyages and Tra- 
vels are particularly requested, and will be returned when desired. 
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NOTICES to CORRESPOl^DENTS. 

We hay« received our Correspondent A*» Letter fhmi Rome, and 111811 be glad 
to hear again from him when he returns to Seo^and. 

Mr E.'8 Essay is too elaborate for our pages, and is more suited for a Medical 
JouftiaL 

I 
I 

We would recommend it to M. to send his Model to the Society of Arts for Scot« 
land, which holds its meetings twice eyery month in the Royal Institution. If it 
merits it, it may appear at the General Exhibition of inyentions, which is to take 
place in May tte^i 

We shall be happy to solve the difficulties mtetioned by our Bristol correspond- 
ent so far as we can ; but we cannot undertake to be expounders of scientific riddles. 

M. D/s observations on ^^sion cannot be inserted. If he will give us a personal 
interview with hun, we shall demonstrate to hun the £dlacy of his experiments. The 
papers to which he alludes are ceMainly full of experiments and observations ; but they 
are bad ones. Nature may be interrelated by a thousand and one experiments, and 
yet m ay not give a response worthy of being recorded. 

We have received J. C's observations on the Mean Temperature of the Earth 
containing new formulsB for determining the mean temperature of different points 
on the earth*8 surface. The author has committed a mistake in considering the mean 
temperature as an angle^ of which he gives the sine and cosine. Owing to the acd* 
dental drcumstance of the polar temperature being not far from 0^. and the equato- 
rial temperature above SO**, in Fahrenheit*s scale, the formulae give tolerably correct 
results ; but if he uses the Centigrade scale or Reaumur's, he will find that his for- 
mule are entirely inapplicable. We shall begUui to receive J. C.*s Meteorological 
Journal, or an annual abstract of it, as it promises to be a valuable one. In answer 
to J. C,*8 query, we beg to state that correct indications cannot be obtained from 
hygrometers in frosty weather. Captain Parry found that with DanielPs hygrome- 
ter he could never obtain a deposit on the back of the instrument, below an atmo- 
spheric temperature of +6°« of Fahr. 

Mr Nasmy th*s description of an instrument for mcasufing the comparative expan- 
sibility of metals, will appear in our next number. 

Mr Scouler's paper on the tcmpentuft of the North Weal Coast of America will 
appear in next number. 



Our Correspondents are earnestly requested to transmit their Communications to 
the Editor before the 10th of March, the lOthjof June, the 10th of September, and 
the lOth of December. 
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Aet I.— iSjprdfiim of ihe use of Notation in the Jnafyrie^ of 
Crystalline Forma. By the Reverend W. Whbwell, Tri- 
nity College, Camlnridge. Communicated by the Author* 

The notation by which the faces of crystalline forms shall be 
designated, is, I believe, among persons who have paid an 
imperfect attention to the subject, looked upon as a matter not 
of great importance, nor offering any decisive principle of se- 
lection with respect to the different systems which have been 
proposed. , It is probably taken for granted by most, that 
such a notation can only answer the purpose of registerinff the 
mode o^ derivation of crystalline faces in a manner easily un- 
derstood and recollected ; and that, therefore, simplicity and 
symmetry are the otJ^ merits which it can aspire to. This is, 
in fact, the case with respect to Hauy^s notation ; and though 
that system might perhaps be improved and extended, it could 
hardly be made subservient to any ultericnr object. 

If, howev'er,' we have a notation which indicates, by means 
of geometrical or arithmetical considerations, the law by 
which planes are derived, these indications may be used in 
finding the relations of the planes to one another, and the 
angles which they make. Such a notation is that of Weiss, 
whicl) differs very little from a system which I had proposed 
in the PhUoiophical Transactions^ (Part i. 1825,) without 
being aware that any similar method had been elsewhere 
brought forwai^. And by means of either of the^ systems^ 
we may, from^the 4e8ignatipn of the planes of a crystal, de^ 
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termine its form, and the other circumstances of its geome- 
try. And conversely, from the angles made by its faces> or 
from other considerations, we may obtain the laws of derivation 
by which its faces are produced, as has also been shown in va- 
rious cases by Mr Levy. 

But the fact is, that it is possible to obtain, in almost all 
cases, the laws of crystalline derivation more simply. That is, 
not by knowing the magnitude of the angles which the faces 
make with one another, but by certmn properties of the form, 
as the parallelism of some of the edges, the figure of some of 
the planes, &c. ; and these considerjations supersede the ne- 
cessity of measuring the angles themselves almost entirely. 

Now, in order to make these deductions, it is most conve- 
ni^it not to suppose all faces derived from onr general law, un- 
der which the indices only make the difference, as is the case 
in Weiss^s system, and in mine ; but to conceive the forms de- 
rived by two or three lawsj more simple, and less general; 
laws so selected, that such properties as are mentioned in the 
last paragraph may be found arranged in classes, and may 
tlm&enable us to make our inferences by reference to a small 
number of principles. This is the important and beautiful 
shnplificadon which has been established by Mohs. 

In order to facilitate our reasonings of this kind, it becomes 
proper to have a notation, declaring by means of which of the 
laws so classified our forms are obtained, and expressing also 
the primary or fundamental form from which the derivation is 
made. And this is the object of the notation which I shall 
propose, and which is different from that of Mohs in several 
respects, but subservient to his system. 

The following instance is produced as a specimen of the 
reasonings above mentioned. And it will perhaps illustrate, 
more clearly than language can describe, how, with such a 
system, and such a notation, the determination of the laws by 
which crystalline faces are dlerived, becomes simple and easy. 
The requisite steps for this determination are these : The laws 
of derivation being explained, a few propositions are establish- 
ed as consequences of them, with respect to relations of the 
edges and faces. And by reference to these propositions, we 
are able, for each face, to trace the law by which it is dedu« 
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ced firom the fundamental {arm. As my object hara is to ex- 
emplify the mode of deduction only, and not to give an expo- ' 
sition of the method, I ahall merely put down the steps by 
which each of the faces of a certain complicated figure iaay be 
analyzed, giving in the margin the enunciations only of the 
theorems which it is necessary to assume. 

The notation which I shall employ is diflbrenl from that of 
Mohs, but seems to me to be tJbat to which Mr Mohs^s natu- 
rally bends when we r^oiove a few anomalies and arbitrary 
designations, and replace them' by such modes of representa- 
tion as the syii»i»etry of the method, and the principle, of 
avoiding any superfluous assumption plainly suggest* 

The example which I shall take belongs to what has been 
called the rhombohedral iyatem ; which includes such figures 
as can be derived from a rhombohedron. These may be de- 
scribed generally as forming at each extremity of the figure 
3-and S-sided pyraniids. 

Let the equilateral 8-sided pyramid, which is formed by 
the faces of the fundanuental rhombohedron, be called B. 

Let any equilateral 3-sided pyramid, on the same base» and 
with an axis equal to p times the former be called p&. 

Let any 6-sided pyramid be deduced ficom pBL by three 
symmetrical faces of planes, each plane being drawn through 
an angle of the base, parallel to the next slant side ; such, 
that if we draw from the ang^ corresponding to this slant 
nde a perpendicular oa the opposite side of the base, the por. 
tion of this perpendicular produced, which is intercepted by 
the plane, shaQ be m times the perpendicular. And let the 
form bounded by such planes hepBLm. - 

When any of these figures is turned round its axis, through 
180% it is represented hgr j»R^ on pR^m; and the fiorms «re 
said to be tranMverse to the former ones. 

Any Sksided pyramid, or rhombohedron which can be de- 
duced from B, may be represented by pB br pR^, and any 
6-nded pyramid which can be dedqced, may be represented 
by jpBm, or pB/m, 

Let now Fig. 1. of Plate I. represent a crystalline form, (for 
instance a crystal of carbonate of lime,) belonging to the rhom- 
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bobedral system^ in which it is required to obtain the law of 
derivation of each of the fkces. 

If we had the faces c only, the others being suppressed, and 
then produced, they would form at the upper extremity a 
three-sided pyramid. In the same manner, the faces a, d, e^ re- 
spectively, would form three-sided pyramids, but transverse to 
the former, and therefore derived from B^. Let |>R, p^R^, 
f/^R', i/^'R^ represent the pyramids. • 

The faces/by th«n8ely!2 would form a 6^ded pyramid. 
In the same manner, the faces 6 would form a 6-sided pyra- 
mid. Let jRm, gfBim' represent these p3rramids. 

The faces q are manifestly parallel to the axis, and agree 
with the faces of a rhombohedron, of which the axis is infinite. 
Hence they are represented by the symbol oo R. 

Therefore we have the symbols corresponding to the faces 
thus, 

pR, f/VU, fVif, ff'Rf, 00 R, jRm, g'Rw'. 

c a e ^ S J^ ^ 

and we have to determine p, f/, q, m, &c. 

To Jlnd p. We may assume one of the rhombohedrons' 
which occur to be the primitive form ; and it will be conve^ 
nient to take for this the one of which the faces are c. Hence 
|>R is R, and/i:r=: 1. 

To Jlnd p^. If we had only the faces c and a, (suppressing 6,) 
it is evident that the faces a would truncate the edges of the 
rhombohedron with faces c. Hence the latter rhombohedron 
being R, the faces a belong to | R"^ (A.) Therefore p^R', is 
iR^and/=|. 

To find pi'. If we suppose the faces c increased, till they 
intersect the faces e, * it will be found that the intersections 
will be parallel to the inclined diagonal of the rhomb c ; and 
ccmsequently the faces c will then be bounded by two parallel 
lines, and will truncate the edges of the rhombohedron, of 
which the faces are e. Hence c being R, e is 2R' (A.) 
Therefore ji/'R' is 2R' and f:=z% 

(A.) In combinations of forms />R^ SpR'> or ;>H', 2/}R the first trun- 
cates the edges of the second. 

* In such a case as that of carbonate of lime the faces t may be enlarged 
by cleavage. 
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To find q. If we suppose all the faces suppressed beades 
c and^ we shall have a 6-nded pyramid, terminated by a 
S-sided pyramid, and the faces c of the 3-sided pyramid 
will be rhombs, in consequence of the parallelism of the lines 
which bound its faces. Hence, c being R, f\& Bm (B ;) and 
9 = 1, m being still undetermined. 

To find m. The faces e manifestly truncate the alternate 
edges of the pyramid whose faces are/, (namely, the more acute 
edges.) H^ice e being 2R', and / being Rm, we have the 

relation — -j — = 2, (C.) Therefore m = 8, and qRm, which 

designates/, is R3. 

To find mf. The faces b intersect the faces^ in lines which 
are horizontal, (the axis being vertical.) Hence y* being .R3, 
b is ^RB, (D,) and tn/ =:3, gf being still undetermined. 

To find ^. The faces a manifestly truncate the alternate 
edges of the pyramid of which the faces are 6, (the more acute 
edges .) Hence a being JR', and b being ^R3, we have the 

• S 3 1 
relation —^ — 3^ ==5- (C,) and g^=zi* Therefore ^Rnf, 

which designates 5, is ^RS. 

To find p''\ If we suppbse all the faces to be suppressed 
besides b and d, since the intersection of b and d is parallel to 
the intersection of b and 5, it is manifest that the edges of the 
rhombohedron whose faces are J, are replaced by the pairs of 
faces of the pyramid 6, (namely, the pairs which meet at the 
more obtuse angles.) Hence b being I RS, p^^^ R, which is d, 

will be determined by the relation j"u . j = 1^^^ = t; (E.) 

And <{ wUl be I R'. 

(B.) In combinations of forms^ pR, plXm, die faces of pR are rhombs, 
terminating the pairs of faces ofpVim. 
(C.) In combinations of forms pK, gRm, the former will truncate the 

acute terminal edges of the latter, i£p = — j^q, 

(D.) In combinations of forms qRm, ^Hm, (m being the same in both,) 
the edges of combination ore horizontal. 

(£.) In combinations of forms pK, and qRm, the other terminal edges 
of the latter, in pairs, replace the edges of the rhombohedimi pR' if 
3i»+i 
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Hence writing all the faces with their proper deagnations, 
the symbol of the crystallbe form will stand thus. 
JR', R, 2R', |R', coR, R8, |R8 

a c t d g f h 
We have thus entirdy determined the form proposed, with- 
out any information, except what is obvious to the eye on con- 
sidering the figure. And in by 'far the majority of cases, si- 
milar considerations, combined with a few theorems in addi- 
tion to those which we have referred to (A, B, &c.) will suffice 
for a amilar solution of the probiom. 

The laws of the derivation of the faces being known, and the 
angles of the primary form (R,) the angles which any other 
faces make may be determined by formulae depending upon 
the primary angles combined with the indices oil the derived 
forms. And this is another important use of the system of 
notation of which we here speak. 

The mathematical science of crystalline forms, has there- 
fore for its object, 1^^, To show the kind of forms produced 
in each system by the laws g^Jmtra^ioTi above-mentioned : 9dj 
To discover and demonstrate such theorems^ with respect to 
these forms, as may be useful : 3d, To classify the combina- 
tions of these forms, and to show how, from the properties of 
these combinations, we may, by means of the theorems just 
mentioned, form certain rules for obtaining their indices of 
derivation : 4/A, To establish^rmwte, by which we may find 
the angles made by any planes of a crystalline form, the in- 
dices being known. These branches of the science being pro- 
perly developed, we shall be able to apply to all crystals of 
which the faces are sufficiently exhibited, a process of analysis 
similar to that explained in the above instance. 



Art. II. — Comparative Effect ofRotationqfa Solid IronBaUy 
and Hollow Iron Shelly in producing the deflection of a 
'Magnetic Needle. By Pstbr Bablow, Esq. F. R. S., 
Mem. Imp. Ac. Petrop. &c. Communicated by the Author. 

It appears from the theory of M. Poisson, ♦ relative to the 
phenomena which have been observed in the rapid rotation 

^ Ad account of this theory is given in our last Number, p. 328. 
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of iron bodies, that, «ltbou^ (according to the results of some 
of my first experiments) the attr«u;tion of a solid ball and hol- 
low shell have the same power on the needle when at rest, 
yet, if they are both put in rapid motion, their attracting 
power is no longer equsd, notwithstanding th^ir diameters, dis- 
tance, and velocity of rotation, be precisely the same. This 
very singular result seemed to furnish the means of submits 
ting this theory to the test of an ewperimenium criuAa^ and 
Mr Bafobage being in Paris at the time this deduction was 
made, he wrote to me, at the request of M. Poisson, to make 
the experiment. 

I accordingly procured one of our largest iron balls, a six- 
ty-eight pounder, 7.87 inches in diameter, and a hollow ^he- 
rical case shot, of exactly the same diameter, weighing just 
one half the former, or thirty-four pounds ; but as I could 
not conveniently suspend the solid ball in the form I had 
adopted in my former rotatory experiments, I had another ap- 
paratus constructed, which is shown in Plate I. Fig. 2, where 
ABCD is a thick plank secured well to the floor, W a long 
wheel turning on its axis, and w a small wheel fixed to an up- 
right axis, to the upper part of which was screwed a short 
wooden cylinder, having a hemispherical cup exactly the dia^ 
liieter of the ball and -shell, and into which they were placed 
when submitted to rotation. The floor was cut away beyond 
AB, and an upright prop FE was driven securely into the 
earth, and the table FG fixed to the upper part, projecting 
over the ball upon which the conlpass c was placed, which was 
thus relieved from any shaking from the motion of the ball or 
shell. This apparatus was fixed on the magnetic meridian, 
and, in order to increase the apparent efiect, the needle was re- 
duced in directive power by a powerful bar magnet placed in 
the meridian beyond the table. 

Every thing being thus arranged, the following experi- 
ments were made :•— 
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Under like circumstances, therefore, the deflection of the 
ball was - - - - 28^24' 

Do. of the shell - - - 15 5 

Which is very nearly in the proportion of their respective 
masses. 

These results were observed under more favourable circum- 
stances than those I sent to M. Poisson ; and although, from 
the heavy and cumbrous nature of the apparatus, they can- 
not be said to possess all that accuracy which is necessary for 
submitting a refined mathematical theory to experimental test 
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jet the difference is so marked as to leave no doubt of the 
main fact, that a very different result is obtained when the 
bodies are in motion, notwithstanding their equal powers when 
at rest, which is, indeed, all I engaged to ascertain. I have 
not at present had the pleasure of seeing M . Potsson^s nume. 
rical deductions, nor any sketch of his theory beyond what 
was contained in your. last number; it will therefore be very 
gratifying to me if it should be found, when the theory and 
experiments 'are compared, that the agreement is as close as 
from the nature of the operation we have any just reason to 
expect. 

ROTAL MiLITABY ACADBMY, 

23d October 1826. 



Abt. III.-— On the Females of Pheasants which assume the 
plumage of the mak. By M. Isidobe Geoffbot Saint- 

HlLAIBE. ♦ • 

T^K name of Faisans Coquards is applied by sportsmen to 
those pheasants whose plumage is tarnished and discoloured, 
but in its colours resembles that of the male. It was long be- 
lieved, and an inspection of their colours naturally led to the 
idea, that these faisans coquards were males suffering under 
sickness or in a bad state of plumage ; on the contrary, it is 
now nearly half a century since we have been aware of the 
facts that these birds are females ; a circumstance partly de- 
tected by those who haye reared them in a tame state, and 
observed their developement, and partly by anatomical dis- 
sections. The true sex of these pretended males was ascer«^ 
tained both by Vicq-d^Azyr and Mauduit. 

Mauduit, the author of the ornithological department of 
the Encychpidie Mithodique, is hitherto the only writer who 
has furnished us with information on this interesting fact.—- 
(See Article OmiihcHogie of that work, t. ii. p. 8.) 

<« One fact in their history,'* says this philosopher, ^* known 
to sportsmen, but I believe not mentioned by naturalists, is 
too important to be omitted. Aged females, who haye pro- 
Translated from the Annales des Sciences Naturelles* 
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« 

bably'obtained the age of five or six years, not only cease to 
be prolific, or are so in a very idight degree, but assume a 
phimage whidi becomes more and more similar to that of the 
male the older they grow, so that they resemble males with ^ 
dull and discoloured plumage.''* 

He informs us afterwards, that he dissected a coquard about 
1770 ; that Vicq-d'Azyr subsequently dissected many, and 
that all were females, in which the ovary was, to use his own 
words, ^^ so much obliterated as to elude their search.^' He also 
4idds, that a ranger of the forest of Saint Germain had dis- 
covered that old pheasant hens which had ceased to Jay ac-» 
quired a good deal of the male plumage. " This fact,*' he 
observes in conclusion, ^^ has doubtless escaped observation in 
JbisanderieSy because there only young females are kept ; but 
the phenomenon has been since verified in the female of the 
golden pheasant of China, {PhasianiLS pktus^ L.) because 
these rare birds are preserved as long as possible." 

Such are the observations of Mauduit, who, it is evident, 
has confined himself to the change of plumage ; and no one 
since his time has bestowed any attention upon this mteresl- 
ing physiological phenomenon, which has even been noticed 
in very few works devoted to ornithology. I am, therefore, 
induced to publish some analogous facts which I have collect- 
ed, and which I regard as sufficiently interesting, and more 
complete, from being the experience of a greater number of 
years. By means of this advantage, I shall be enabled to 
bring forward various details connected with the change of 
plumage, and to show that the passage which Mauduit had 
only seen to be partially effected, is sometimes full and com* 
plete. 

My observations have been made upon the pencilled phea- 
sant (Phasianus nycthemerttSy) the collar'^d pheasant (P. tor- 
gziatuSf) and the common pheasant (P. colchicus.) 

1. The common PheasarU.'^The female of thisr species was 
reared in the Jaisanderie of the museum. She ceased to lay 
at the age of about five years, and the change of plumage be- 
gan to be developed about the same period. It became first 
apparent on the belly, which acquired a more yellow tint, and 
upon the neck, the colours of which became more lively ; in a 
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short time the whole body exhibited a change. The foUow. 
ing year the colour of the feathers assumed much more of the 
liveUness and splendour of those of the male bnrd, and from 
that time it might be said that the hen resembled a cock-phea- 
sant whose plumage was dull and discoloured. The third 
year, however, exhibited the change so much more perfectly, 
that it became impossible not to commit mistakes in regard to 
the sex, when the plumage alone was regarded, above all, 
when no male pheasant was by ; for ihe resemblance was vexy 
great, yet not entirely complete. 

Such was the state of the plumage of this female at eight 
years of age ; she partook freely of her food, and enjoyed 
good health, and every thing appeared to favour the anticipa- 
tion of perfect male plumage the following year. By some 
Hccident, however, she was killed. She had always lived like 
the other heni pheasants with the cocks, but after the change 
had become visible in her plumage, she became altogether an 
indifferent object to them. ' She herself, at the same time, 
neither sought them nor avoideji them, but associated with 
them in manner and exterior. 

At the time of her death, her plumage was so near .that of 
the male, that persons accustomed to see and even breed phea- 
sants, were deceived, and pronounced it a dead male pheasant. 
Nevertheless, the resemblance was not complete, as we shall 
see by the following obsefrvations. 

2. The pendlled Pheasant — The present species excited 
much interest, inasmuch as the observations were more com- 
plete, having been continued for four years and a half. The 
preceding example I have brought forward chiefly to assist in 
illustrating the general circumstances attending a change of 
plumage, and the period of time necessary for ,its perfect de- 
velopement. 

This female had been reared in company with a male at a 
country house of an old friend of my family, M* M ontard, 
notary in Paris, but in her old age was presented to the mu- 
seum. 

She did not begin to exhibit any change till she was eight 
or ten years of age ; much later, therefore, than the common 
pheasant I have noticed. Another remarkable circumstance 
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is, thAt she had ceased to lay eggs three or four years before 
the change became apparent ; whereas the common phea- 
rsant ceased to lay and to assume the change about the same 
time. Some white feathers which appeared among the brown 
ones of the perfect state, announced the first approach towards 
a masculine character in the plumage. The passage was more 
conspicuous the following season ; but the change could not 
in reality be affirmed to have been effected till the third year. 
In the fourth year, the resemblance became complete ; the tuft 
and the tail were even elongated to the masculine proportion, 
while they acquired the brightest colours; and this fact de- 
serves notice, that we not only see the colours change, but 
their natural proportions likewise. In ^e fifth year, the si- 
inilasity was identical, and the hen-pheasant was to all ap- 
pearance a cock ornamented with the most brilliant plumage. 

The male bird lived till th^ period when the change began 
to appear in the female ; and, probably, in consequence of 
being his only companion, he did not then regard her with in- 
difference. She, on the contrary, fled from him, appearing 
sometimes annoyed by his presence. Nevertheless, when the 
male died, she seemed to be weary of her solitary situation, 
and on this account was presented to the museum, where she 
was kept for some time. But the infirmities of old age coming 
on, and her death appearing to be not far distant, she was 
killed, in order that her skin might be preserved before the 
feathers became injured by the effect of some disease. At this 
time she had lived thirteen or fourteen years, and four years 
and six months had elapsed since the change in the plumage 
commenced. She resembled a male minutely in the finest state 
of plumage, — a fact which any one may convince himself of, 
by inspecting the specimen prepared from the skin, in the 
zoological galleries of the museum. 

Care has been taken, also, to preserve the sexual organs ; 
their dissection demonstrated, by the side of the persistent 
ovary, two little bodies, apparently the vestiges of the last ovides 
which escaped from the ovarian sac. The aduterum of an 
ovate form was very distinct. It is important to note the pre*- 
sence of the ovary, on account of the observations of Mauduit 
and Vicq-d'Azyr on this subject. The feathers of the years 
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preceding the last moult were preserved by those who first 
possessed the bird, and it is owing to this circumstance, as weU 
as to the memoranda with which they furnished me, that I 
havie been enabled to bring forward many of the nbove de- 
tails. 

3. The Collared PAecMon^— The female of the collared 
pheasant, whose histoty we have now to relate, was reared like 
the preceding, by a private individual near Paris, and was in 
like manner presented to the Museum in its old age. The 
donor mentioned that she had produced eggs several times 
with him ; nevertheless, as the change of plumage was already 
far advanced, and she presented rather the characters of the 
male than the female, it was thought necessary, after her death, 
to ascertain the actual sex, by a dissection of the genital or- 
gans. 

The colours were in effect very similar to those of the male, 
as may be seen by consulting the specimen itself, in the gal- 
leries of the museum. Yet the upper wing and tail covers 
were red like the rest of the body, the collar less marked, and 
the belly much less black than in the male ; so that the resem- 
blance was by no means so exact as in the preceding example. 
Thus we should not have admitted this case, which we did 
not examine in the living state, and consequently did not 
^ trace the developement, if it had not excited in another re- 
spect considerable interest. The spur— -a character peculiar 
to the male sex—was present in this bird, and even almost as 
large as in a vigorous perfect male. 

Wb find, therefore, that the spur itself is not, among phea- 
sants, the exclusive property of the male, but exists occasion- 
ally in the female ; and that a hen-pheasant may, after a cer- 
tain lapse of time, not only become clothed with the exact 
plumage of the male, but acquire all the external characters, 
the trifling developement of the red circum-orbital membr^me 
remaining the only index of its true sex. 

The voice of the old female changes at the same time as 
her plumage, and becomes, as has been long Jcnown, like that 
of the male. Country people are well acquainted with this 
fact in the common fowl. 

It ought, however, to be here remarked, that it is by no 
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means rare to dee the spur developed^ as an anomaly among 
the females of species, where the males only are ordinarily fur- 
nished with that organ, especially among common fowls* But 
in this case, besides the ^ur being mostly much sm^ler, it 
has generaUy the appearance of an anomalous organ. Thus 
the two spurs are very unequal, and sometimes even, when 
one heel is armed with a very large spur, the other is alto- 
gether without any. It consequently happens, that a female 
may often be distbguished from the male, though in other 
respects resembling him, by the anomalous formation of the 
spur. 

As the pheasant can be domesticated like the common fowl, 
and approximates to it very nearly in organization, it is natu- 
ral to conclude, that the spur would present similar pheno- 
mena. And so it proved in the hen of the collared pheasant, 
the left spur was developed much more than the right ; it was 
slender, and the surface, as it were, tuberculated. 

Be this as it may, the possibility of the complete change of 
plumage in one species— -a fact neither observed by Mauduit, 
nor by any other ornithologist — ^being well established, are 
we authorized to conclude, that it may equally take place in 
other species, not only of the pheasant, but of other genera ? 
I conceive we can scarcely hesitate to answer in the affirma^ 
tive, as far as the species of one genus are concerned, since 
we have seen the change perfected in one instance, and partly 
perfected in two others. Taking analogy for our guide, we 
should be tempted to extend very considerably this conclu- 
sion ; and there are, indeed, maay circumstances which come 
in support of it Thus many travellers have descripdbns, 
which can only be explained by ' the supposition that they 
have spoken of females more or less clothed with male {da- 
mage. M. Dufresne, who is at the head of the zoological la- 
boratory of the museum, has assured me, that the females of 
the genus Anvpdis resemble the males in old age. M. Flo- 
rent Prevost has witnessed the commencement of a change of 
plumage in many females of FringUla ; and the same obser- 
vation has been made upon the female of the Rauge-'^ietce^ * 

* This name has been applied by the French to several birds ; and as 
the author does not giTe the sdenttfic name^ we are afraid to fix upon any 
particular individual. 
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imd upon that of the common ttarlii^. Lastly, ire mi^ joe* 
mark, that analogous facts' prevail, even in animab of a very 
different organization, not to mention the human race* Among 
women, after the cessation of the catamenia, the clun and up- 
per lip become furnished with a true beard,— *a phenomenon 
which no one can deny to be of a sinnlar nature with the de* 
velopement of the plumage in the hen pheasant* 

We should be wrong, however, notwithstanding these re^ 
roarkable analogies, to pronounce this phenomenon to be a ge- 
neral fact ; for there are Urds in which it lias never been ob- 
served. Thus, though the numb^ of peaJiens is consider- 
able in the menagerie of the museum, and though these birds 
are always suffered to die a natural death, and consequently 
often of old age, it has never occurred that a change of plu- 
mage was remarked ; whereas, in the pheasant it is so fre- 
quent that I could have cited many more instances. Twelve 
or fifteen years ago, a female of the common species nearly 
completed her change in the museum, and I have seen it often 
myself commenced in the ben golden pheasant. 

It is worthy of remark, that the peacock and the pheasant, 
though differing greatly in the point on which we have been 
ccnnparing them, belong, nevertheless, to the same group, 
Gallinace^, and are even nearly related genera, a fact which 
renders the example more striking. 

It remains also to be noticed, that the fpung male phea- 
sant and the hen commencing her change, are similarly situat- 
ed in regard to plumage ; it is the same in both, and both in 
a certain period, more or less distant, will acquire the perfect 
adult male plumage. The same change will therefore be 
effected in each bird, and it would be natural to suppose, that 
it would take place in the same manner, differing only in ra- 
pidity, the male in a few months passing through that which 
occupies the female a certain number of years. This, how- 
ever, is not the fact. It will be sufficient to compare the de- 
scriptions given by ornithologists of the young male, with the 
details I have brought ' forward belonging to old females, 16 
perceive, that, in both cases, the change is effected in a differ- 
ent manner, and that in fact it is almost impossible to deter- 
mine whether a hen, in whom the change has commenced, haa 
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the plumi^ of a young cock of such or nich an age. It is 
remarkable, that such a diversity should exist among circum- 
stances tending to produce the same end. 

The observations of Mauduit had already dbown, that ben 
pheasants resembled the males in their old age ; that the change 
in the plumage is gradually produced, and more decided, as 
age advances ; and that the ovary is so much obliterated in 
many of such females, as to be no longer perceptible. It 
shoidd be presumable, that those in whom the ovary had thus 
disappeared) were the examples in which the plumage was 
most changed, which is not the case ; for this organ was not 
found in females imperfectly resembling males, while I have 
seen it, in the instance we have described, where the resem- 
hlance was absolutely perfect 

To these facts my observations have contributed the follow* ^ 
ing additional ones :-— that the change of plumage commences in 
some females later than in others—that it may either manifest 
itself some years after the female ceases laying, (though it de- 
pends more or less directly on this phenomenon,) or concide with 
that cessation—that it occurs usually in the fourth year, when 
the change is perfected, and that the female has then not only 
the colours, but the splendour of the male«— that, like him, 
she may exhibit spurs— that the progression from dull, to 
the brilliant plumage of the adult male, is effected differently 
in the young male and in the old female, although the result be 
precisely the same ;— and lastly, that the change of plumage in 
old females among birds, is not a general fact ; and that, be- 
cause it has been remarked in one genus, it does not even cer- 
tainly exist in other genera of the same famil}' ; while, on* the 
other side, many other distant groups appear to afford ex- 
amples of this remarkable phenomenon. 

Having given the facts regarding the change of plumage in 
the hen-pheasant, as detailed by M. Saint-Hilaire, it may be 
proper to state, that such changes of plumage are by no means 
confined to this species of bird. In a paper on this subject in 
the Wernerian Transactions, by Mr John Butter, (vol. iii. 
p. 183,) which M . Saint-Hilaire does not appear to have seen, 
a number of facts are recorded of the plumage in female birds 
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changing in age tx) that of the male. Mr John Hunter had 
previously noticed this change in the hen-pheasant and pea-ben, 
in a Memoir published in the Philosophical Transactions, also 
unnoticed by M. Saint-Hilaire; and Mr Butter has collected 
a number of instances, not only among the fiaHince^ but also 
among the Palmipedes and Waders^ of similar changes. A 
figure of the common domestic hen in the plumage of the 
male, illustrates Mr Butter's paper ; and the circumstance of 
the female of this species when aged, essaying to crow like the 
cock, is a fact known in every poultry-yard in this country. 
A vtllgar prejudice permits not the change In plumage to be 
carried further ; for. a crowinff hen being accounted unlucky, 
the death of the animal always follows this incipient change. 
A specimen of a pea-hen beginning to assume the male plu- 
mage,, is, we believe, in the Museum of the University of 
Edinburgh. Mr John Hunter regards this change in the 
female plumage as monstrous ; but Mr Butter, with more ap- 
.pearance of truth, is disposed to consider ^^ that this change 
of plumage in old hens, is not coniSned to one, two, or three 
different species, but that probably the same disposition is 
common to numbers of the feathered race ;" — " and that the 
change is almost always natural, produced either by the effects 
of age, of sterility, or other causes which tend to work some 
changes in the constitution of birds." 

Art IV. — On Zinkenite^ a New Mineral Species. By Dr 
Gdstavus Rose. Communicated by the Author. 

1 HE shape of the crystals of Zinkenite most nearly resembles 
Plate I. Fig. 3, which is a regular six-sided prism (J/,) termi- 
nated by obtuse six-sided pyramids, (P,) whose faces are set 
on the edges of the prism. 

The following are the principal measures of the angles, cal- 
culated from the admeasurement given 2= 150° 36', upon the 
supposition of the prism being a regular one. 

MonM= 120^ (y. 

P on J/ = 102° 42'. 

.P on P (adjacent) = 165° 26'. 

P on P (over the apex) = 150*^ 36^. 

VOL.* VI. NO. I. JAN. 1827. B 
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The faces marked M are usually deeply striated in a lon^- 
tudinal direction ; the inclined faces, though not streaked, are 
uneven, and by no means smooth. The fracture is uneven, 
and does not present any traces of cleavage. The lustre is 
very bright metallic ; the colour of the crystals themselves, 
and of their powder, is steel-grey. 

The hardness is between 3.0 and 3.5, a little more consi- 
derable than that of calcareous spar. The specific gravity I 
found = 5.303, at a temperature of 10^ B. Another experi- 
ment gave 5.310, at a temperature of lOI''. 

The crystals are aggregated in groups presenting a colum- 
nar composition ; they occur on massive varieties of the same 
species, in massive quartz. Their length often exceeds half 
an inch, their breadth two or three lines, but frequently they 
are also very thin, and form together fibrous masses. 

When heated alone before the blowpipe on charcoal, the 
Zinkenite briskly decrepitates, and melts as easily as the grey 
atttimony. Small metallic globules are formed, which are en- 
tirely volatile, on the blast being continued, while the char- 
coal is covered with a white coating of oxide of lead, and at a 
little greater distance from the globules with a white perfectly 
volatile coating of oxide of antimony. In the mattress it de- 
crepitates and melts ; near the assay a small quantity of the 
same kind of black sublimate is formed, as when we treat the 
grey antimony in the same manner ; at a little greater dis- 
tance, a yellow substance b deposited, which becomes white 
on cooling, and may be entirely volatilized. When heated in 
a glass tube, it decrepitates and melts ; a dense white smoke 
fills the tube, and is condensed in the colder parts of the tube, 
but this deposit cannot be entirely volatilized. Near the as- 
say a melted yellow mass of oxide of lead is visible. The 
BIT passing through the tube has a strong smell of sulphu- 
rous acid. With soda, the mineral yields many globules of 
metallic lead. 

Zinkenite is found in the antimony mine of Wolfsberg, 
near Stolberg, in the south*eastem part of the Hartz. 

Several years ago, thie q)ecilBens of the mineral described 
.above, were given to me by Mr Zinken, the director of the 
Anhalt mines; in compliment to him, I propose the name of 
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Zinhenite. Mr Zinken himself has given an aconint of lA^t 
of ijts cbiw^apt^w ia bis ^^ Description of the Eastern Hartz/^ 
along with some expprimeats by tbe l^loxfrj^p^^ proyipg tbe 
minerfd tp contain sulphur, antimony^ and lead, with a Uule 
cfupper. I h^d delayed publishipg the description of the fffftr 
ci^, pbiefly IbiBcause I expiected to receive a fait^er supply of 
specimens, which might have allowed of a mpre ex^t deter- 
mination of the regular fpm^s. I an^ inclined to think that 
the sixrsided prism M is not a regular one, but an ^sse^bhige 
of seFeral individuals, after the same law^ whi^h occurs in ar- 
ragonite. The ^xact admeasurement of the angles is very 
difficult, particularly on account of the nun^prous loQgitvdi- 
T^al strias* In some crystals, hpwever, where these stride be- 
^ only At some distance from the «dge^ I constantly found 
the mgh to (Esxceed iSO% a^id the mean of two, the moi^t dis- 
tinct Z miBt with, was liff" 99^. l{ no ^tt^ntipn be given to 
the strips, the angles will bte fi>Mnd v^ryii^g fran ^8^'' to 
184 J^ The jcryistftllifte fp^w pf eafih <^ tfee individuajis, taken 
separately, seema therefore to be fi rhpmbic priism of l!^° .39^^ 
(ilf) terminated by two plaxies (P>) moving py^ th^ edge m 
angle of 160° 36' with each other. They are set on the obtuse 
edges of the prism^^ as in Fig. 4. The mode of their regular 
composition is repesented in Fig. 6. Two individuals are 
joined to a third in such a maimer, that their planes M and 
M'^ coincide with the planes M and Jf, of that individual 
to which riiey are attached. Supposing the individuals to be 
prolonged beyond their faces of a»nposid<»i, a form will en- 
sue, resembling a six-sided prism ; but on two faces, opposite 
to e^ch other, there will be slightly salient angles of 178° »; 
while the rix angles are each equal to 1£0° 89'. Of the six ter- 
minal edges between the faces marked P, four are equal to 
les*' W each ; arid two others slightly differing from them cor- 
respond to the obtuse salient angles formed on two of the la- 
teral planes of the prism. The inclination of P on M is =• 
102° 42^. I found by measurement 102° 84^—102° 49'. The 
difference among the terminal edges would be decisive, if we 
were not prevjented from observing it, by the unevenness of 
the faces. Generally I could measure o;ily one of them, and 
in no instance all the six ; they were found about 165° 40' to 
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ISS"" 5(y. With a somewhat higher degree of precision, I' 
sometimes found the inclination of two faces over the apex =: 
150° $&^ as is' given above. Besides the alternation of par- 
ticles of the individuals, the striae may^ likewise be owing to 
some additional faces, which replace the acute edges of the 
prism, and have therefore nearly the same situation as the 
faces of the six-sided prism. 

Zinkenite bears a high degree of resemblance to the grey 
antimony, though it is at once distinguished from it by the 
bright cleavage of the latter, parallel to the short diagonal of 
a rhombic prism of about 90J°, by its lower degree of hard- 
ness, which is equal only to 2.0, or the. hardness of rock-salt, 
and by its lower specific gravity, which, according to Moh^ 
is only z= 4.620. As to colour, hardness, and fracture, it 
greatly resembles Boumonite, but it differs in its regular form^ 
though belonging to the same system of crystallization, be- 
sides some slight, yet easily perceptible shades, even in the 
colour, which is darker in Boumonite, and approaches to 
blackish lead-grey, while the hardness is somewhat lower, 
only 2,5 to 3.0 of the scale of Mohs, a little below calca- 
reous spar. 



Abt. V. — On the Case of a Lady Bom Blind, who received 
Sight at an Advanced Age by the Formation of an Artifi- 
ciai Pupil* By James Wardbop, Esq. F. R. S. Edin. 
Surgeon Extraordinary to the King. 

The lady, whose case forms the subject of this paper, was 
observed, during the first months of her infancy, to have 
something peculiar in thp appearance of her eyes, and an unu- 
sual groping manner, which made her parents suspect that 
she had defective vision. When about six months old, she 
was placed under the care of a Parisian oculist, who performed 
an operation on both her eyes, with a view to afford her sight. 
The operation on the right eye was, however, followed by 

* This Article is abridged, though very slightly, from the original Me- 
moir, which will appear in the next part of the Philosophical TransactioiTB. 
—Ed. 



received Sight by ihejbrmaium of an artificial Pupil, 21 

violent inflammation, and a collapse of the eye-ball, thus caus- 
ing a complete destruction of the organ of vision. The ope- 
ration on the left eye, though equally unsuccessful in attain- 
ing its object, was not followed by any alteration ill the form 
or size of the globe. 

From thf above early period she had continued totally blind, 
being able merely to distinguish a very light from a very dark 
room, but without having the power to perceive even the si- 
tuation of the window through which the light entered; though 
in sunshine or in bright moonlight, she knew the direction, 
from whence the light emanated. With regard therefore to 
the degree of sight, this lady was more completely blind than 
the boy in the celebrated case related by Mr Cheselden, in 
the 35th volume of the Transactions of the Royal Society ; 
for in that instance the boy kiiew black, white, and scariet 
apart from one another ; and when in a good light he had that 
degree of sight, which generally continues in an eye affected 
with cataract ; whereas in this lady, the pupil being complete- 
ly shut up, no light could reach the retina, except such rays 
as could pass through the substance of the iris. ^ 

When she was placed under my care she had reached her for- 
ty-sixth year. The right eye-ball was collapsed, but the left re- 
tained its natural globular form. The cornea of this eye was 
transparent, except at one point near its circumference, where 
there was a linear opacity, which had probably been the cica- 
trix of the wound made during the operation in her infancyj 
The anterior chamber joS the eye was of its natural capacity, 
but I could not distinguish any vestige of a pupil, some streaks 
of yellow lymph being deposited in an irregular manner over 
the central parjt of the iris. There was every reason to be- 
^•^lieve that the retina was sound ; for though she could not 
perceive objects, nor had any notion of colours, yet the cir- 
cumstance already mentioned of her being able to distinguish 
between a very light and a very dark chamber, and between 
a gloomy day and sunshine, rendered it probable that the 
nerve was in a sound and natural state. Under this impres- 
sion, I thought that the restoration of her sight hj making an 
artificial pupil was practicable, and certainly well worthy of a 
trial. Accordingly, on the 26th of January, I introduced a 
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very stiiatll needle through thd cohiea, passing it also thi'OUgh 
the cfehtre of thfe iris ; but I could not' destroy any of the ad- 
hel^ons which had shut Up thfe pupillar bpening. After this 
opefatioh she s^id she could distinguish mote light, btit i^he 
could perceive neither forms nor colours. 

On the 8th of Pebruahy, a second operatibh was^ peffbliii^d, 
VBit^h consisted in pdssin^ a sharp edged needle thfoiigh the 
sclerotica, bringing its poitit through the iri§ into the anterior 
chamber, repassing it into the posterior chamber at a small 
distance, dtld then dividing the portion of iris thu^ ihduded 
between the two perforations of the needle. Only a veiy 
slight inflammation followed, — the light became offensive to 
her,-— she complained of its brightness, and was frequently ob- 
served trying to see het hands ; but it was evident her vision 
was very imperfect ; fbr although there was an incision made 
in the iris, some opaque matter lay behind this opening, which 
must have greatly obstructed the entrance of light. 

On the 17th of February, a third operation was petformed, 
which consisted in still further enlarging the opening in the 
iris, and in removing the opaque matter, by a needle intro- 
duced through the sclerotica. This was fbllowed by a very 
slight degree of redness. The operation being performed at 
my house, she returned home in a carriage, with her eye co- 
vered only with a loose piece of silk, and the ^rst thing she 
noticed was a hackney co&cfh pasring, when she exclaimed, 
«* What is that lai^* thing that has passed by us ?" In the 
dOtu*se of the evening she requested her brother to show her 
his Watch) concerning which she ejcpressed much curiosity, and 
she looked at it a donsiderable time, holding it close to her 
eye. She was asked what she saw, and she said there iraJs a 
dark and a bright side ; she pointed to the hour of 12, and 
smiled. Heir brother asked her if she saw any thing more ? 
she replied, " Yes,'' and pointed to the hour of 6, and to the 
hands of the watch. She then looked at the chain and seals, 
and observed that one of the seals was bright, which was the 
case, being a solid piece of rock crystal. The following day 
I asked her to look again on the watch, which she refused to 
do, saying, that the light was offensive to her eye, ^nd that 
she ffelt very stupid ; meaning that she wns much confused by 



received Sight bjf thejormation qfan artificial PupU. 2$ 

the ^visible world thus for the first time opened to her. Oa 
the third day she observed the doors on the c^posite side of 
the street, and asked if they were red, but they were in fact 
of an oak colour. In the evening she looked at her farother^s 
fa^e^ and said that she saw his nose ; he asked her to touch 
ity which she did ; he then slipped a handkerchief over his 
bci^^ and asked her to look again, when she playfully puUed it 
off, and asked, « What is that r 

On the sixth day, she told us that she saw better than she 
had done on any preceding day ; ** but I cannot tell what I ^ 
do see ; I am quite stupid.^ She seemed indeed bewiklered 
from not being able to combme the knowledge acquired by 
the senses of touch and sight, and felt disappointed in not 
having the power of distinguishing at once by her eye, objects 
which she could so readily distinguish from one another by 
feeling them* 

On the seventh day she took notice of the mistress of the 
house in which she lodged, and observed that she was tall. 
She asked what the colour of her gown was ? to which she 
was answered, that it was blue : ^^ so is that thing on your 
bead,^ she then observed ; which was the case : ** and your 
haadkerdiief, that is a different colour ;^ which was also cor* 
sect. She added« ^^ I see you {»*etty well, I think.^ The tea^ 
tsofB and saucers underwent an examination : ^^ what are they 
like ?^ her brother asked her. '^ I don^t know,^ she rqplied ; 
'^ they look very queer to me ; but I can tell what they are 
in « minute when I touc^ them.^ fflbe distiaguished an orange 
on the chimney-piece, but could form no notion of what it was 
till she touched it. She seemed now to hove become more 
cheerful, and entertained greater expectation of comfort firom 
her admJswWan. into the visible world ; and she was veiy san- 
guine that she would find her newly acquired faculty of mora 
use to her when she returned home, where every thing was 
friwili^r to her. 

On the eighth day, she asked her brother, when at dinner, 
<< what he was helping himsdf to ?^ and when she was told 
it was a glass of port wine, she replied, ^^ port wine is dark, 
and looks to me very ugly.^ She observed, when candles 
were brought into the room, her brother's face in .the mirror. 
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as well as that of a lady who*was present ; she also walked, 
for the first time without assistance, from her chair fo.asofa 
which was on the opposite side of the room, and back again * 
to -the chair. When at te£\,, she took notice of the tray, ob- 
served the shining of the japan work, and asked ^^ what the 
colour was round the edge ?^' she was told that it was yellow ; 
upon which she remarked, " I will know that again." 

Qn the ninth "day she came down stairs to breakfast, in 
great spirits ; she said to her brother, " I see you very well 
to-day;" and came up to him, and shook hands. She also 
observed a ticket on a window of a house on the opposite side 
of the street (" a lodging to let ;") and her brother, to con- 
vince himself of her seeing it, took her to the window three 
$everal times, and to his surprise and gratification, she point- 
ed it out to him distinctly on each trial. 

She spent a great part of the eleventh day looking out of 
the window, and spoke very little. 

On the twelfth day she was advised to walk out,, which 
recommendation pleased her much. Mr — called on her, 
ahd she told him she felt quite happy. Her brother walked 
out with her as her guide, and took her twice round the 
piazzas of Covent-Garden. She appeared much surprised, 
but apparently delighted ; the clear blue sky first attracted 
her notice, and she said, " it is the prettiest thing I have ever 
seen yet, and equally pretty every time I turn round and 
look at it." She distinguished the street from the foot pave- 
ment distinctly, and stepped from one to the other like a per- 
son accustomed to the use of her eyes. Her great curiosity, 
and the manner in which she stared at the variety of objects, 
and pointed to them, exciting the observation of many by- 
standers, her brother soon conducted her home, much against 
her will. 

On the thirteenth day nothing particular took place till tea* 
time, when she. observed that there was a difierent tea-tray, 
and that it was not a pretty one, but had, a dark border; 
which was a correct description. Her brother asked her to 
look in 'the mirror, and tell him if she saw his face in it? to 
which she answered, evidently disconcerted, *' I see my own ; 
let me go away." 
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She drove in a carriage, on the fourteenth day, four miles 
on the Wandsworth road ; admired most the sky and the 
fields, noticed the trees, and likewise the river Thames as she 
grossed Vauxhall bridge. At this time it was bright sun- 
shine, and she said something dazzled her when she looked 
on the water. 

On the fifteenth day, being Sunday, she walked to a chapel 
at some distance, and now evidently saw more distinctly, but 
appeared more confused than when her sight was less perfect. 
The people passing on the pavement startled her ; and dnce 
when a gentleman was going past her, who had a white waist- 
coat and a blue coat with yellow buttons, which the sunshine 
brought full in her view, she started so as to draw her brother, 
who was walking with her, ofl^ the pavement. She distinguish- 
ed the clergyman moving his hands in the pulpit, and ob- 
served that he held something in them ; this was a white hand- 
kerchief. 

She went in a coach, on the sixteenth day, to pay a visit in 
a distant part of the town, and appeared much entertained 
with the bustle in the streets. On asking her how she saw on 
that day ? she answered, ^' I see a ^eat deal, if I could only 
tell what I do see ; but surely I am very stupid." 

Nothing particular took place on the seventeenth day ; and 
when her brother asked her how she was ? she replied, " I 
am w^l, and see better ; but don^t tease me with too many 
questions, till I have learned a little better how to make use 
of my eye. All that I can say is, that I am sure, from what 
I do see, a great change has taken places but I cannot de^ 
scribe what I feel." 

Eighteen days after the last operation had been performed, 
I attempted to ascertain by a few experiments her precise no- 
tions of the colour, size, forms, position, motions and dis- 
tances of external objects. As she could only see with one 
eye, nothing could be ascertained respecting the question 6£ 
double vision. She evidently saw the difierence of colours ; 
that is, she received and was sensible of different impressions 
from different colours. When pieces of paper one and a half 
inch square, differ^tly coloured, were presented to her, she 
not only distinguished them at once from one another, but 
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*gave a decided preference to some colours^ liking yellow most, 
and then pale pink. It may be here mentioned, that when 
desirous of examining an object, she had considerable diffi- 
culty in directing her eye to it, and finding out its position, 
moving her hand as well as her eye in various directions, as 
a person when blind-folded, or in the dark, gropes with his 
hands for what he wishes to touch. She also distinguished a 
large from a small object, when they were both held up be- 
fore her for comparison. She said she saw di£ferent forms in 
various objects which were shown to her. On asking what 
she meant by different forms, such as long, round and square, 
and desiring her to draw with her finger these forms on her 
other hand, and then presenting to her eye the respective 
forms, she pcinted to them exactly : she not only distinguish- 
ed small from large objects, but knew what was meant by. 
above and below ; to prove which, a figure drawn with ink 
was placed before her eye, having one end broad, and the 
other narrow, and she saw the positions as they really were, 
and not inverted. She could also perceive motions ; for when, 
a glass of water was placed on the table before her» on ap- 
proaching her hand near it, it was moved quickly to a greater 
distance, upon which she immediately said, ** You move it; 
you take it away." 

She seemed to have the greatest difficulty in finding out the 
dbtance of any object ; for when an object was held close to 
lier eye, she would search for it by stretching her hand far 
beyond its position, while on other occasions she gtofped close 
to her own face, for a thing far removed from her. 

She learned with facility the names of the different cdours, 
and two days after xhe coloured papers had been shown to 
her, on coming into a room the colour of which was crimson, 
she observed that it was red. She also observed same pio^ 
tures hanging on the red wall of the room in which she was 
sitting, distinguishing several small figures in them, but not 
knowing what they represented, and admiring the gilt frames. 
On the same day, she walked round the pond in the centre of 
St Jameses Square, and was pleased with the glistening of the 
aun^s rays on the water, as well as with the blue sky and green 
riirubs, the colours of which she named correctly. 
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It may be here obaenred, that she had yet acquired by the 
use of ber sight but very Httle knowledge of any forms, and 
was unable to apply the information gained by this pew senset 
and to compare it with what she had been accustonied to ac« 
quire by her sense of touch. When, therefore, the experi- 
ment was made of giving her a silver pencil case and a large 
key to examine with her hands; she discriminated and knew 
each distinctly ; but when they were placed on the table, side 
by side, though she distinguished each with her eye, yet she 
could not tell which was the pen^^il case and which was the 
key. 

Nothing farther occurred in the history of this lady^s case 
worthy of notice till the twenty-fifth day after the operation. 
On that day she drove in a carriage for an hour in the Regents 
Park, and on her way there seemed more amused than usual, 
and asked more questions about the objects surrounding her, 
such as *^ What is that ?^ it is a soldier, she was answered ; 
*^ and that, see ! see !^ these were candles of various colours 
at a tallow chandler^s window. ^^ Who is that, that has passed 
us just now P^ it was a person on horseback : *^ but what is 
that on the pavement, red ?^ it was some ladies who wore r^d 
shawls. On going into the Park, she was asked what she 
saw particularly, or if she could guess what any of the objects 
were. ** Oh yes,'* she replied, " there is the sky, that is the 
grass ; yonder is water, and two white things ;'" which were 
two swans. On coming home along Piccadilly, the jewellers* 
shdps seemed to surprise heir tiiuch, and her expressions made 
those around her laugh heartily. 

From this period till the time of hei^ leaving London on the 
81st of March, being forty-two days after the operation, she 
continued almost daily to gain more information of the viidble 
worlds but she had yet much to learn. She had acquired a 
pretty accurate notion of colours and their diiSerent shades and 
names ; and when she came to pay me a farewell Visit, she 
then wore a gown, the first of her own choice, with the light 
purple colour of which she seemed highly gratified, as well as 
with her cap, which was ornamented with red ribbons. She 
had not yet acquired any thing like an accurate knowledge of 
distance or of forms, and up to this period she continued to 
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be very much confused with every object at which she looked. 
Neither was she yet able, without considerable difficulty and 
numerous fruitless trials, to direct her eye to an object; so 
that when she attempted to look at any thing, she turned her 
bead in various directions, until her eye caught the object of 
which it was in search^ She still entertained however the 
san&e hope which she expressed soon after the operation, that 
when she got home her knowledge of external things would 
be more accurate and intelligible, and that when she came to 
look at those objects which had been so long familiar to her 
touch, the confusion which the multiplicity of external objects 
now caused, would in a great measure subside. 



Abt. VI. — Account of a Survey qf the Valley of the SeUej 
River ^ in the Himalaya Mountains. From the Journal of 
Captain Alexander Gebaed, Surveyor to the Board of 

Commissioners. (Concluded from Vol. V. p. 288.) 

• 

Not being able to prevail upon the Tartars to allow them 
to proceed a step further, the travellers unwillingly began their 
Teturn (27th of July.) They again traversed the K'eubrang 
passj^ and repeated their barometric measurement of it with 
the same result ; halted at Riahk Talam^ 15,200 feet higb^ 
two miles from their former stage at Zongchin^ and proceeded 
by the Gangtang pass to Rishi Irpu^ on the H6ch6 river. 

At the limit of vegetation (16,600 feet above the sea) it 
commenced snowing, and they were involved in a dense haze : 
the guides missed their way, knew not how to proceed, and 
became alarmed. They halted, therefore, for a while ; and, 
the clouds clearing away for an instant, Messrs Gerard got 
sight of a shaghar^ or pile of stones, the bearing of which they , 
took ; and being surrounded by mist, steered towards it by a 
pocket compass. The ascent was steep, and they often scram- 
bled over sharp-pointed rocks. They proceeded a mile and a 
half, guided by the compass ; and the lower clouds clearing 
away, they found themselyea within half a mile of the shaghar. 
The summit of the pass was measured barometrically, 18,295 
feet above the sea. 
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A stream, that unites with the TaglA, lay upon the left the 
greater part of the way ascending the pass ; they descended 
it along the H6ch6, which comes from the left, where there is 
a great expanse of snow. They followed its course to Rishi 
Irpit* The valley is generally half a mile broad. The river 
is picturesque ': in one part a clear and shallow stream, in ano- 
ther it thunders over rocks in a succession of sparkling cascades. 
There are several arches of snow over it. In several places 
its course was partly atrested by rocks from above. It is 
concealed for a considerable space by a huge pile of stones, 
and it forces its way underneath, bursting forth in a large 
body of water. In\)ther places it forms large deep lakes, and 
leaps over the embankments, with tremendous noise, in sheets 

of white spray. 

Limestone, which had been the prevailing rock since they 
first met with it in the vicinity of Zoftgcken^ near the Tagla^ 
became ihore.rare as they approached /rptf, and disappeared 
near that place. It is there succeeded by mica slate. 

Next day they proceeded down the valley of the H$ch6 to 
DcMvng^ a place visited likewise in the preceding year, in 
sight of the Setlej^ and of the Tillage of Pi*i, on its banks. 
By the way they passed the highest cultivation yet seen, con- 
sisting of barley, phapur, and tyrnips, at an elevation of 
13 600 feet above the sea. A little lower, the ground was 
covered with thyme, sage, and many t)ther aromatic plants, be- 
sides juniper, sweet-briar and gooseberries. At P&i there are 
vineyards and groves of apricots : at Dabling^ much cultiva- 
tion," and plantations of apricots and walnuts. 

After a halt of four days for astronomical observations, du- 
ring which time the temperature was warm, varying from 61® 
at sunrise to 85° at noon, the wind blowing very strongly 
from the S. W., and the sky frequently obscured with light 
clouds attended with a little ram ; they moved (4th August) 
along the banks of the Setlej^ or in the bed of the river, to 
Namgia. On the right margin of the river, the mass of rock 
(granite) is so steep, and the fracture so fresh, as to give it the 
' appearance of having been recently broken. 

Several temporary huts, perched high among the crags across 
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the river, are the summer residence of the hunters of HangOy. 
who roam among the rocks in quest of deer. 

Khibf a village of but two houses, a mile from Namgioy is 
immediately ppponte the junction of the Li or Sjpiii river, one 
of the largest tributaries of the SeOej^ having its source in 
Ladak. The cheeks of the gulf (solid granite) seem perfectly 
mural for many hundred feet ; one of the arms of the PargM 
mountain limits the left side of the channel of the 8pUi. The 
contrast between the two streams is striking : the S'pift issues 
/rom its almost subterraneous concealment in a calm blue deep 
Ix^y, to meet the Setlej^ which is an absolute torrent, thun- 
dering over the stones in deafening clamour. 

Nam^a^ containing eight houses, is the last or most eastern 
village in Baseha/r : the houses are built of granite, but their 
structure ill accords with the durability of the materials. The 
want of forests, to supply the timber necessary to give union 
to th6 walls, is the source of the bad workmanship : the gnu 
nite blocks resist the mountaineer^s rude implements. 

The mountains on every hand are of stupendous height. 
Those immediately at the back of the village exclude the sun 
till eight oVlock ; and the consequent deficiency of solar heat 
retards the ripening of the crops. They were here very back- 
ward : harvest was yet a month distant. 

It had been determined to r^new an attempt of penetrating 
eastward, beyond the boundary of British influence, into die 
upper valley of the Setlej. Accordingly they marched to 
SMpTAy in Chinese Tartary, by the Piming pass (13,518 feet,) 
the boundary between Basekar and Chinese Tartary. Thei« 
oould- scarcely be a better defined limit : in front the face of 
the cxHintry is entirely changed ; eastward, as far as the eye 
can see, gravelly mounCatns of a very gentle slope succeed 
one ianother. No rugged difl^ rise to view, but a bare ex- 
|}an8e of elevated land, without snow, and in appearance like 
JL Scotch heath. Just beyond the SeUej^ the mighty PargtUy 
ML immense mass, rises to 1S,M0 feet above the bed of the 
river, more than SI ,000 above the sea. To the east of it, in 
the same granitic range, are severd diarp pinnacles, neariy as 
jhigh, being more llian 30,000 feet above the sea : on the 
S. W., at the back of the town of SkipJci, is an enormous mass 
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20,150 feet high, crowned with perpetual snow. The SIArang 
naountain, over which the road to G&rA leads, ^xc^eeds 18,300 
feet in actual Jbaght above the sea : yet only one small stripe 
of snow could be detected on it with the telescope. 

Shipkk had been twioe before (in 1818 and 1820) visited 
by the same travellers. They now received a letter from the 
Garpaih of G6r{t (in reply to one sent by them from Zinehin,}, 
prohibiting their advance eastward. At the same time the 
local authorities were instructed to fjumish no provisions at 
any price. 

Messrs Gerard returned to Namgia by the lofty pass of 
K6ngma (16,007 feet above the sea :) it is the usual resting- 
place for beasts of burden. Furzef and grass extend consider- 
ably higher on each side ; and springs rise, which form a lake 
at the distance of 150 yards. 

Intending to explore the valley of the Li or SpiA river, and 
penetrate by that route as far as might be found practicable, 
they crossed the Sethj by a jhUi^ or bridge of suiqyension, 
made of twigs twisted together. The bed of the river is here 
8600 feet above the level of the sea; the breadth of the 
stream is 75 feet. ' 

From the Setlej the path leads up the face of a granite 
range to Taz-hi-gang^ perched amidst ruins of a frightful bulk, 
3t the height of 11,850 feet above the sea. The temple and 
residence of the Lamas are still 500 feet higher. Ascending 
upon loose rocks to the highest pmnt of the road (18,5900 
feet,) they turned the extremity of the range ; and leaving thp 
Sedg behind, bent their course to the north, having the Li 
or Sfkifi on the left, about 5000 feet below, aild almost a 
oomplete precipice. The road continued at a general height 
of 13,000 feet, upon granite, crumbling into sand, and proo 
dncfng a few bushes of juniper and furze. 

A fine profqpect suddenly opened: a village (Ndkd) m tho 
hekrt «f abundant cultivation already yellow, with a broad 
sheet»of water, surrounded by tall pq)lar, juniper, and willow 
trees of prodi^ous size, and environed by massive rocks of 
granite. 

Separate neasuf ements, at three diieient times (1818, 1820, 
and 1831,) by excellent barometers, and the boiling point of 
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water,, determine the height of N&k6 a little more than 12,000 
feet above the level of the sea : yet there are prdduced most 
luxuriant crops of barley, wheat, phapur (polygonum ?) and 
turnips, rising by steps to nearly 700 feet higher, where is a 
Lama's residence, inhabited throughout the year. The fields 
are partitioned by dikes of granite. At. Taz-hi-gang they are 
enclosed by barberry and gooseberry bushes. 

The seasons are similar to those of our northern latitudes, 
the grain being sown In March and April, and reaped in 
August and September. Snow generally falls towards the 
end of October. It seldom exceeds two fe^t in depth, but ^ 
does not leave the ground for nearly six months. Want of 
moisture in the air prevents its earlier descent, since the be- 
ginning of October is winter, under a clear sky. In. the middle 
of October 1818, the thermometer at sunrise was seldom above 
20° ; now (in August) the temperature was 75° at noon, and , 
never below 52°. 

. The effects of particular exposures and localities towards the 
developement of vegetation cannot be more strongly contrast- 
ed than between this and Namgia ; for, although here 3000 
feet higher, theVrops were much further advanced. Vast ex- 
tent of arid surface on every side reverberates a surprising 
warmth, and favours an early harvest. 

The leaves of poplar are given to cattle. , Besides these, 
junipers and a few willows are the only trees at this elevation. 
Firewood is of furze (tama) alone, and it is scarce. 

Messrs Gerard were desirous of verifying by trigonometric 
measurement the elevation of their old high station on Par^ 
g^l, just above Ndk6. In 1818, Captain G. made it 19,411 
feet by three barometers, which agreed exactly (14.675 inches.) 
In 1820 two other barometers were taken to, this spot, and 
they showed 14.67 inches. The result of the trigonometric 
measurement now gave 7,447 feet above the former camp, 
which being 11,995 feet, makes the extreme height of the 
peak 19,442 feet above the level of the s^a, differing 81 feet 
from the barometric measurement. 

They proceeded along the banks of the Li to Cha/ngo. Part 
of the road traverised a plain studded with enormous masses of 
rock, seeming, as Captain G. remarks, to have been under 
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wrmi^t'Bt no very distant period. The vottd then Itj dtmg the 
bank of a rivulet, over water- worn stoti^ of many sorts, and 
'COMWa^ ifae stnesun, enters the plain of Chmhgo. Tlie village 
18 ftlllf IO|O0O; ftet above the sea; but this elevation does not 
pvv^nt.itB enjo)fif^ a> sultry sutmaer^ the teoipemture riang 
ti» 80? in August The situfttion is pleasant, unlike the rude 
and sterile <^aract!er of the coiintry« The seasons are at l^ast 
8 month earltGr than at NcMi seed-time begins m March, 
and harvest m. July and Augtist. Snow fells from November 
t0 Mflfdi^ but it ii» seldiim ^ foot ih d^pth ; And in April and 
May, rain is frequent. The grain crops are those noticed at 
JSUiMo^ mt\k.6galf millet, and fine ield^ of turnips, pease, and 
btans^ all ^eell tasted. Thene are likewise many apricots; 

The pifdn. lies enst and west, in a dell^ through which flow 
tw& s^irsiiras^ that no sooner escape frotn their dark and Hf ind- 
ing. passages, wliieii m% bounded by Idfly and' inaccessible 
crags, netfrly pcs^pendioularr, flMin they »e conducted in tamer r 
conduits,' by the industry of man, to the fields, which rise 
one abirre anotfaer in terraces. This gl^ is terminated on the 
north atid 4M>nth by bare thirsty ridges, op which nothing ani- 
mate uppears. On t^e west is the Li <x Spiti river, flowing 
in a tranqnil expanse of bed. On the east^ at the head of the 
plkin, is a bigh-pe^ed mountain, on whose summit rests snow. 

The next mai^h was to Chmigrenhvng by the Charang lama 
pass» of wkieh the elevation is 12,600 feet. Here limestone 
was again met with, as well as cls^-slate, &c; Pebbles im- 
bedded in clay, and small rounded stones are numerous, all 
having the appearance of having been acted upon by water, 
although ithe Spiti is ixeftrly 3000 feet below this level, and 
no riv.ul^ is near. The Chitd-d6kp4y a oonsiderable stream 
from the eastward, extremely muddy, and rushing with incon- 
eeivftUe rapidity between perpendicular dife of granite and 
miea-slate, at an altitude of 11,400 feet above the sea, was 
O'ossed by a wooden bridge. The breadth of the stream was 
36 feel. 

Ckcmgrexhing is a dependency of Change^ where are a few 
ruinous houses, inhabited • in summer. Its height is 112,800 
feet above the sea. The grains cultivated are wheat, barky, 
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pfa&pur, and Siberian barley. . The rocks in the vicinity are 
granite, gneiss, and mica. 

Having understood that Chinese were at a short distance 
in front to stop them, Messrs Gerard did not move their . 
baggage, but advanced to meet the opposite party. They 
crossed two rivulets, near which they saw the black currant 
in the highest perfection, and larger than any which they had 
hitherto met with. They found fifty Tartars awaiting their 
arrival a mile S. W. of Ch&rety the first Chinese Village. Not 
being able to prevail on them to allow of their proceeding, 
they returned to Changrezhing. 

In the afternoon they visited the confluence of the SpUi 
with the Zangcham or Paridi river, which comes from the 
N.E. The last is the larger river, being 98 feet broad ; the 
Spiti (from the iN.W.) but 72 feet; the former rushing with 
great fury and noise, the latter flowing with a more gentle 
current. The elevation was found to be 10,200 feet above 
the sea. ^ 

A mile from Changrezhing^ proceeding towards the river, 
they got among the crags and water-worn passages, whence it 
was no easy matter to extricate themselves. Captain G. r&» 
marks,' that they were evidently on the former bank of the 
river : the whole bank was a concreted rubble, hardened by 
the air on the retiring of the waters. After descending a se- 
ries of diflicult steps or ledges, each seeming to have once been 
the bank of the river, they arrived at its bed. The distance 
from Changrezhing was three miles and a half. 

They proceeded by the Ch6ngbd pass (11,900 feet above 
the sea,) and crossing the Spiti by a good bridge of three fir 
trees planked over, to ShiUkhar, where there is a fort in a 
commanding situation, on the brink of the channel. -The walls 
are of loose stones and unburnt bricks, with houses all around 
the inside. It is in the parallel of 32° N. lat. The river is 
here 10,000 feet above the sea. Thie climate resembles that 
of Chdfigo. The grain crops are the same ; and apricots are 
plentiful, and of very superior flavour. 

Ldfiy the first village in Spitif a, dependency of Ldddky is 
distant about eleven miles to the N.W. Messrs Gerard wish- 
ed to visit it, but the Spiti intervaied, and w^s then unfcrd- 
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able, and there are no bridges. For the same reason they 
could not see the hot wells between the Spiti and Zangchim^ 
four miles north of Slualkhar, They are in great repute in 
this quarter, and diseased people resort thither from long dis* 
tances, either to bathe in them, or drink the wate^ 

The travellers proceeded along the glen of the S]^ti to 
Lakh, which is 12,900 feet above the sea, whence they de- 
scended into the bed of the Y4iUmg river, a middling sized 
stream, risifig among perpetual snow in the west. It is in-* 
creased by rivulets from either side; and above the ford, a 
stream gushes from the brow of the mountain, and is precipi- 
tated into it in a transparent cascade* Hence the angle of 
ascent was 34% rising ^00 feet perpendicular, in a distance 
of one mile, over hard gravel. Difficulty and danger in a 
thousand forms attend.the traveller's progress : when he clings 
to the bank, he frequently brings away a piece of it. In some 
places there are many large stones amongst the gravel, which 
it requires much caution to avoid setting in motion, for one 
displaces others, so that sometimes a spac6 of 100 yards of 
gravel and stones moves downwards at once, and the larger 
stones, bounding over the slopes, are i^owered to the bottom 
amidst much confusion and noise. Now and then^ nitches for 
the point of the foot were cut ; and Messrs Gerard, not taking 
off their shoes, aS their followers did, were often^.ob%ed to 
grasp the nearest person'^s hand. They reached the top with- 
out accident, much wearied with climbing, and rested upon 
the verge of the gulf, and enjoyed a refreshing breeze at the 
height of 12,700 feet, blowing over an extensive tract, which 
resembles a heath. Thence they descended to the viUage of 
Liu^ which occupies a slip of land on the right bank and in 
the bed of the Spiti^ embosomed by sterile masses, glowing 
under the ardor of a tropical sun. From this the climate acj- 
quires a delicious softness. On the east is a solitary rock 60 
feet high, which was formerly the site of a fort now in ruins t 
southward, the plain is washed by a stream called Lipok^ fall- 
ing into the Sptti a bowshot distance. 

They halted on the I5th August, on account of rain. In 
the evening, when it cleared, they visited the Sptti, which is 
here broad. It was measured 258 to 274 feet wide. They 
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mer is rapid, and at this season appeara tot coolain a greater 
body of water than the SetleQ. The snow h^d witUn two 
days descended oh the granite range of mountains across the 
SpUi^ to 16,000 feet. At iVioArO, judging from the heights 
before determined, it was certainly not under 18,500 feet 

Gfso^sing the Mpak under the viUf^e, by a firm and well 
raised sa/ngpy they resumed their journey, (16th August) an.d 
ascended, by a steep path over granite and nuca slate, to the 
boght of 11,600 feet above the sea, and proceeded at this 
level for a mile, winding round sharp projections of rocks into 
veoesees, in and out again, where the pathway bordered upon 
predpkes of 2000 and 3000 feet They turned their backs 
upon the Li or SpUi^ and its deep abyss, and entered the 
ChSling dell, which sends its waters to that river. 

The mountains have an extremely sterile and parched as- 
pect No grass covers them ; and a few tufts of arcHnatic 
plants are all the vegetation they here p^sent The appear- 
ance of a village and green fields was singularly refreshing. 
Those of ChtUang and J?ara were passed, to encamp at 
Bongo, 

This village is 11,400 feet above the sea, situate at the head 
^f . a deU io ttvs bosom of cultivation. There are a few pop- 
lars, but no apricots. The luxuriance of the crpps. can. scarce- 
ly be^ exceeded. The ear of the Siberian barley showed so 
large and full, that the average of eight picked casually was 
seventy-eight fold. Most of the fields were yellow, aqd a few 
hftdbe^ cut 

The glen runs east and west, and has a nearly level surface. 
A stream flo^s on each side of it, and one tluough the middle ; 
and the supply of water never fails. 

The mountains around are limestone : the same had been 
observed at Choling. Tho^ on the north are steep and na- 
ked ; on the south more gently inclined, and they are covered 
with grass and furze. 

The march gf the next day was to Sungnam by the J^on^ 
grang pass (14,800 feet above the sea.) The limestone is 
brok» by the action of the weather into a gravelly surface, 
thickly clad with furze^ juniper, and short grass, the arid pas- 
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tutc^ of Ae cattle. Horees were seen loose, feedbg at the 
b^^t ef 15,000 feet above the sea* 

From the pass the view extended to the elevated range be<- 
tween the S^thg and /»*«*, firom N. 15° E. to N. 10*=» W. It 
10 most pi«ft)bbly a continuation of the lofty range $een from 
Kiftbranng. It was so completely covered with snow, that not 
a robk could be distinguished by^a telescope of large magnify*- 
ing power. 

liibiefttbne disappears, and clay-slate is frequent, near Snng-^ 
nam. This populous place, in the valley of the Darbtfnff^ 
bad been already visited by Messrs Gerard (iii IS18.) It is 
9350' feet above the sea. At this place, where they halted 
for several days, (17th to 28th August) Captain Gerai-d re- 
marks : *^ The i^fuation is fine, in a glen bounded on the 
north and south by lofty ranges of mountains, the passes 
through which are nearly 15,000 feet above the sea. On the 
N. W. up the course of the Ikirhimg, is a high pass to Spiii ; 
and to the S.E.^ the Setkj, at the distance of several miles. 
For the space of 6re iniles, this valley presents a sheet of ^cul- 
tlvation. There are two crops here, and the grains are bar- 
ley, ogalf and phafmrf there is plenty of pease, tieans^ and 
turnips ; and wheat and Siberiah barley thrive at great eleva- 
tions upon the slopes oT the dell. Around the village are 
vineyards, and orchards of apples, apricots, and walnuts. 

^^ In this neighbourhood the pine, to which we had long 
been strangers, begins to raise its head ; it is stunted iti groDin^^ 
and thinly scattered upon' the surrounding monniaitis. 

<< We st(^ped here till the S8th August, and at times we 
were somewhat incommoded by the beat During oor halt 
the temperature of the open air ranged from 60® to 8SP. for 
two or three hours after sunrise low clouds were seen hanging 
about the hillsj but they dispersed as the day advanced. In 
the evening, and during the night, dark clouds charged with 
thunder appeared towards the N. W., but there was k»rcely 
any rliin. About 1 p. k. an easterly wind sprung up, uid it 
increJEUs^d in violence till 5, when it subsided till 9 v. m. 

^^ Snow falls in Novemb^, and covers the ground more or 
less until March ; but it is seldom two t^t in depth.^ ' 

From S^ngnam the travellers proceeded to visit the Md- 
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nerang pass, and thence to Mines. I continue to trans^be 
Captain Gerard's account of this excursion, in his own words, 
unabridged. 

^< The road from Siingnam to R&pa (four miles) lies in the 
dell along the bank of the Dirb&ng, Fields and hamlets are 
scattered on either hand ; and apricots and apples occur at 
every step. The glen is about a bowshot in breadth, and the 
mountains on each side are crumbling clay-slate and. limestone, 
bearing a few dwarf pines. Near the village of ShibS is a 
copper mine, which was formerly worked. The height of 
S6pd is 9800 feet: so the seasons and productions ar^ similar 
to those at S^ngnam. ' 

" We had with us twelve days' supplies, which, from the 
goodness of the roads, were transported upon horses, mules, 
and asses. Here, however, we were obliged to exchange our 
carriage for sheep ; and the adjustment of the loads occupied 
so much time, that we found it necessary to hah for the night. 

^^ The next day we proceeded to a resting-place for travel- 
lers, named Pcrnmchin, (ten miles and three quarters.) At 
first the road was level for a short way, and it led through 
fields of beans and bowers of apricots s theii there was an as- 
cent of two miles and a half, latterly steep ; but the path was 
good to TSmdkeu pass, 13,400 feet high. The surrounding 
hills are slaty, and crumble away at the surface, which is al- 
most naked, a few dwarf pines and juniper bushes occurring 
now and then^ 

*' Below this the first branches of the Dmb&ng are concen- 
trated. The streams are amongst perpetual snow, and rush 
down from difierent directions in clamour and foam to unite 
their waters. 

** The next four miles are of an extraordinary nature, scarce* 
ly to be described: rugged cliffs, banks of hard gravel much 
inclined to the river, mural precipices, and sharp pointed rocks 
succeed one another* 

<< After a series of difficulties and dangers, we descended to 
a considerable stream, which we crossed by a wooden bridge, 
and proceeded upon level soil to Sirndd^ si few huts occupied 
bjr the shepherds and their flocks. Hence to.camp, a distance 
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of two miled, the path was nearly plain, and we passed through 
a belt of faorches at the immense elevation of 1 4000 feet. 

>^ It is so named, after the spedes of juniper caUcd Pima, 
(which is the only wood for fuel found in the vieinity) and is 
13,700 feet above the sea. 

^^ This .was a very fatiguing march for loaded persons. 
Sumdd is the usual stage, and.the next does not cross the pass ; 
but it had been snowing for some days upon the heights 
around, and our guides preferred crossing the chain on the 
second day &om R6pa for fear of bad weather. 

^^ Part of the baggage arrived during the night ; and from 
this time forward, the tent, with some other things, were lost 
sight of. 

^< The Darb&ng is here much reduced in size. The cliffs 
rise from, the water'^s edge in wild disorder, and every year 
marks them with decay. Their sharp summits crumble away 
by fix)6t and snow, and large portions of rock are precipitated 
into the bed of the river. 

^f The following day we marched to Sapona, a halting-place 
for travellers, distant eight miles and three quarters. 

^^ The road lay upon the bank of the DarhUng, which it 
crossed tbrioe by immense arches of snow, covered wkh heaps 
of stones that had fallen from above. 

. ^' The mountains are of limestone, and end in peaked sum- 
mits of many curious forms, inclined to the north at various 
angles. Not a trace of .vegetation meets nourishment there ; 
and the snow cannot find a rest, but is hurled down, together 
with the rock itself, and is exhibited at the bottom iff accumu- 
latioQS of. a frightful magnitude. 

^^^ We had now^come two miles and three quarters, and the 
dell was terminated, and close round. The Darbang is lost 
among the fidds of snow where it is generated, and the whole 
space on every side is floored with ice and froasensnow, half 
hid under stones and rubbish. - In some fdaces the snow is of 
incredible depth, and lies in heaps. Having, acciimulated for 
years together, it ^aiates by its gravity, and spreads deso- 
lation far and wide. 

, ^^ We. had never be£oa*e observed such enormous bodies of 
snow and ice, nor altogether so wonderful a scene. So rapid 
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^nd inaesBABt is 4be progrefllB of daiftroctkn liev^ diat pil«» of 
stone are er^ctf^ to guiido the tiwveUejr^ «diiee the piitkwtajit i» 
ofteA ^b^U^ated kt a few dagra hy< ftsafa siiotrars of q^binters. 
. ^ Our elev4^ioB W'Os now upvarda <rf 15000 feet, altboui^ 
we had but ascended in company wiidt th^ liver^ agakicM; h» 
stream* fler« oidy began our totf s, iaiyl we scaled the slope 
of the wouaUdn slowly ; respiralioa was kbocious^ and we feit 
exkau^ted £|t every step* The crest of tiie past ^ms not visible^ 
aa4 w^ $^w DO limit 10 our exert)oii9. 

^1 The road inclined at an angks of 36^^ And passed uaohnr. 
vaat l^dge& of )i«ne6tK>aa« The prajeactiQiis Irowtied aiibi^e us 
io aew and horrid forms* and our ^cnatioti was difibr^it fraoi 
any thing we had yet experienced. 

^* LiQing before we got up, we were troubled witk severe 
lieadaeba» aad our rapiratiooi became se borried and oppress 
sive, that wjc w^g QM»p«Ued to sit down every fsw yards, aadi 
even thea we could soareeiy inhale a sbAcient supfdy of anr# 
The least motion was accompanied with extreme debitity and 
a depre^ion of ^pirite, and thus we kbouared for tw^ miles. 

<' The last half mile was ov^ perpetual anofW, sinking with 
the UxA from three to twelve iaehes, the freck covtering of the 
loriMr night. The direct road leada i» tbt ci^atc>e of th^gap^ 
but we made a circuit to a^Koki the danger of being swalJbwed 
up m one of the deep cents^ which were now cov^ed up with 
llie new nsiem* 

^' The day was ckaidy, aaid.a strong wind half frose U6. 
The rooks were falting on every side, and we narrowly esca.- 
ped destruction. We twice saw large blocks erf stone p«s0 
with incredible velocity through tha line of our people, aad 
betwe^ two of them not four feet apart 

^^ We reached the summit of the pass named MAnermng »b 
half past £ p. M» Its elevation is 18,61% leet by bapmn^^ 
trie measuremeaL There i» here a n&ry circumscribed spot^ 
where is a shagkAr^ or pile of stotnes, free Arom snow^ 

^^ Leaving the pass, we travelled over snow, and descended 
gently for a mils. The wizid blew with great violence, iBkod 
benumbed us ; but the sun shone bright, and caused a rlifiex^ 
ion that ^eted our eyes^.bitt did not inflaafte them much, 
be 9i this seaaoa the anovr is soft and somewhat soiled^ but in 



wmtep, when it is £razen aiid tpliiiittfi Mke diimieiidS) the in- 
flaminiEtioii is yctj distreflsing mod painful. 

^ Afoer quitting the great snow-bed, the road became ex. 
tremely rottgh and difficult, leadidg over the scattered wrecks 
of the eliffs and patches of melting snow, and atong the edge 
of a (ftream in a ehannel of solid ioe. « 

** The adjacent ridges kre whoily Unefitone, ^h6Ut a Ve^ 
tige tt y^etation ; they are eren deserted by the snow, and 
exhibit an enormous extent of. pure rook, and shoot into stei^ 
der suMfenits of a great Tuiety of fbmo. 

*^ We encamped at the febt of the slope that stretches fron 
the pa$0, whefe the glen takes a regulir sh^e ; the stream 
spreads out and ripples upon sand and pebbles ; the moun^ 
tains slant away, and some stmited v^etation appears at their 
bases. 

** The elevation <^ the camp irAs 1£^900 feet above the sea. 

^^ At sunrise of the ItlHowing day the thermometer was at 
91^ ; but the night must have been colder, for the dew which 
teXl upon o«ir bed-clothes (we bad no tent) was so completely 
frozen, that in the morning our blankets were as tou^ as the 
hardest leather. 

<^ We prdi^eeded towatxls Manes (distant six miles and a 
quarter) through the dell that leads to Manerang pass, albng 
the bank of a rivulet which has its source amongst the snow- 
beds in that direotbn. There is a good deal of soil and bush- 
es, and we passed flue ero^ of wild leeks at the height of 
15,000 feet. 

*^ Three miles and a half from eiiitip we ciune to ah open 
valley, being an expanse of sand and pebbles. We followed 
the stream till it entered a lake upwards of a mile wide ; and 
hei«, leaving it to the right, we proceediBdi to Jfaites, winding 
through low gravelly hills covered with t&m& bosbes. 

^^ Mines is a large village (of abcmt fifty houfses) in two 
divisions, s^Mirated by a stream. It ie el<^ated 11,900 feet 
above the level of the sea, and lies on the right bank of the 
SpUi vrveti 490 or 500 feet ab&ve its bed. 

<< Around the village is some level soil, bearing crops of 
wheat and bariey, and (im&) Siberian barley, whkb d^ not 
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extend higher than 12,000 feet aboTe the sea. l%e graina 
were almost ripe, and there were a few poplars in the vicinity.^ 

After a halt of a day at Manes^ where the tempemture va- 
ried (1st September) from 5^ at sunrise to 81° at the hottest 
time of the day, Messrs Gerard proceeded to TingMj a small 
village in the district of PinUy comprised in the province of 
SpiHy They kept along the right bank of the river, a little 
above the stream, and theti>^^ descended into the bed of the 
Spiti river, to the village of Sdlak. The dell is frequently 4 
mile across, and the river winds through it in many channels^ 
among islands of sand and pebbles, which are covered with 
barb&rry and other bushes. The fort of DanhOtTy opposite 
this, is a considerable place, containing about forty bouses, 
which, as at SkiUMifiLr^ w€ inside. The walls are pairtly.stone^ 
partly mud, and the position is among rugged projections of 
gravel. Its altitude is not less than 18,000 feet above the sea. 
Above the fort two rivers unite; the largest, which has a 
bridge of ropes over it, rises in the PiraUiAa range on the 
N. W., and is called either SpiU or Kunjom ; the other, alsp ^ 
\scc^ stream, is named Pinu ; its principal branches have their 
sources near Tan pass, on the S. W. 

Near Solak, where a meridian altitude of the sun was taken, 
is the highest latitude Messrs Gerard reached in this journey^ 
viz. 82^ 6' 84/'. 

The best road crosses the Pinu at this place* and pvoceeda 
on the other side ; but the stream was not fordable. It wae^ 
attempted, but the current was found to be much too rapid. 
They had no choice but to encounter the difficulty of a most 
frightful descent. In one place is a notched .tree fron^ rock 
to rock, for the passage of a chasm : beyond this> a line of 
rocky ledges excavated for the toes to enter : above the crag^ 
overhang, and beneath. is ^ precipice more than 100 feet deep. 
Unloaded people get. over with the utmost difficulty; the bag- 
gage therefore was lowered by ropes. Immediately beyond 
this they came to an inclined rock, 100 feet high, which they 
had to climb over : it was nearly smooth, i^nd could scarcely . 
be ascended barefooted. The path continued dangerous for 
a mile and a half fai^ber, upon hard gravel sipping steeply to 
the river. The dell is from a quarter to half a mile wide. 
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und is occupied by sand and limestone pebbles : the moun- 
tains on either side are of limestone, sharp at the summits, 
but crumbling below. 

TSngdi is 12,000 feet above the level of the sea : the houses 
are two stories : the lower half built of stone ; the upper of 
unbumt bricks ; the roofs flat : and on them the firewood, 
collected with great labour, is piled. Not a single tree ia 
near, and the few prickly bushes seldom exceed three inches 
in height. The climate here is cooler than at M&nea, The 
temperature at sunrise was 45% and in the middle of the day * 

The district of SjAti^ which comprises Pinu as well as ManeSi 
is situate between Chinese Tartary, Ltzdak^ KtUu, and Btiae* 
har^ and pays tribute to each. The inhabitants are all Tar- * 
tars, and follow the Lama reli^on. There are lead mines. 
The villages are from 12,000 to 12,600 feet above the level of 
the sea. Toward Ladak the habitations must be still more 
elevated, and the country very barren, and the climate inhos- 
pitable. 

It was the intention [of Messrs Gerard to have gone on to^ 
wards Ladak^ and returned by the Tari pass, which is the 
most direct road. But entreaties and the offer of a douceur 
of 150 rupees were unavailing : the Lafa^ or chief person, 
would not hear of their proceeding onwards, or attempting the 
Tari pass. 

After a fruitless negodation, which lasted two days; they 
returned to Manes^ and thence to Sdpdna; and again (7th 
September) by the Maneramg pass to Pamachany Svmdd^ and 
Rdpa. The barometric measurement was repeated with near* 
ly the same result. The Darbung river was only half its for- 
mer size, for a few days had brought on winter, and the stream 
was now but slowly and scantily supplied amongst the ice. 
The snow had not descended more than 400 feet lower, since 
they last crossed the pass, but the great fields had a new thick 
covering frozen hard. Shortly after leaving the pass it began 
to snow, and continued till they arrived at Pamachan. Upon * 
the old snow-beds it lay at 14,600 feet; but what fell upon 
the ground, melted at 16,000 feet. 

Sumdo is about 12,000 feet above the level of the sea. 
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They cross^ die Darbung under the yilliige^ Gr^o6w7^, find 
ascended the face o£ a thinly wooded hill to the elevjg^tton ef 
13,500, where they encamped at the dis^aaice of ^ Isttle fne»i 
any kind of fire-wood ; but the spot afforded w&uen Th^ Up- 
per limit of the pines ip this Beighbouiiiodd is 1^,800 ; the 
juniper scanoely extends 100 feet higher. At sOnrise the 
thermometer was 39^* Every t^^ing ai^und was pov^ed with 
hoar frost. 

They ascended the R%M/ymg pass, 1 4,500 feet albov e the sea ; 
the mountains are of clay-slcite ; and the ci*eeping juniper, as if 
it had found a congetiial soil, spreads its roots higher than .th0 
pass. 

Descending from the zone of frost, they trav^U^d several 
miles tipon an undolatiiig tract much indented^ but preserv- 
ing a height above the limit of trees; atid leaving t|ie popu- 
lous villages of Kcmam and lAAraingz.% a profound de|)th be- 
low on their left, they descended into the dell in which lApeot 
Lidang is situate. The village is considerable, the houses en^ 
tirely built of KiH pine, small, compact, and exactly reseni- 
bUng cisterns. 

The bottom of thi? ddl s€andii 8700 feet libove the i§ea ; the 
vine is cultivated 4 and there are orchards of fruit trees around. 
A few of the grapes w^re tiow (10th September) ripe^ and the 
apples, which are the largest observed in Kunawar^ are of a 
delicious flavour. ' 

The mountains art blttj^-slate^ granite, gneiss, and mica- 
slate. 

The travellers proceeded by the Werong pass, (13^000 feet 
above the sea) crossing the Ktshcmg river (a large and very 
rapid torrent forming a iSeries of waterfalls) by a good wooden 
bridge, to J'angpa or Pangi^ 3500 feet above the Seil^, and 
9200 feet above the sea. There i& here very little soil or 
level ground : the houses are crowded togiether ; and the vine- 
yrn^ds, fields, and pasture lands, bdonging to the village, are 
miles distant. 

The march was through a fine woody large beds c^ juniper, 
and fine forests of pine, moet part of the i^ay. The upper 
hmit of the pine was obi^ved nt 19f000 feeti the highest bir^ 
ches at 12»500 feeli and the rhododetldlriG^ at 1^700 feet. 
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This ctay^ (lltli Sq^tembqr,) CapUia G% ob^CjnreB, tenaiaa- 
ted tbeir adventures amidst frost and dsadbuion* They hade 
fitrewell. to the serenity of a Tartaric sky and its diarms. 
** Be£pre ua^^ he says, ^^ we beheld dark clouds; we already 
felt the moist wanndi of the periodical rains, and. wished ous- 
selves back among the Tartars, their arid country, and vast 
solitudes.^ 

The rest of the ^mmey follows the course of the Seii^ 
until it emerges from the mountains into the plains of Hin- 
dusthan. 

They now entered the low» Kimawar^ and crossing, by a 
sango, the Malgtm^ a rapid torrent passing to the Setk^y they 
traversed a pine forest along a belt of highly cultivated, land 
interspersed with orchards cmd the riohest vineyards : in the 
midst of which is Chfni^ a large village, contiguous to wbich 
aire seven or eight, others. The soil slopes gently to the 
SMej^ and. is lofided with fine crops. It is the most extensive 
plain ip lower jT^n^ioar, and Ibrms a striking ccmtrast with 
the heavy woods aaid rocky cliffs which overhang it. Just op- 
posite ave the huge Raldang peaks. 

Here, cm both sides of the river, grapes attain the greatest 
perfection. Some ave dried on the tops of houses ; some mad^ 
into spirits ; the rest eaten ripe. Eighteen vai^eties, distin- 
guished by separate naines, derived from colour, shape, size, 
and flavour, are cultivated in Kf/mawar. , 

From Chimij the road assumes very rugged features ; taaeaj 
rude balcomes, flights ci steps, and notched trees occur. The 
soil is crowded with coui^less' varieties of gay flowers and 
many odoriferous plants. Cumin is plentiful, and forms an 
article of export to the plains. 

The height of this spot is 10,200 feet. The rocks are gra^ 
nite and gneiss, forming a succession of precipices, with a so- 
litary tree here apd. there. The path is narrow, and skirts 
the brink of the abyss, looking down upon the Setlej^ 4)000 
feet below. 

R6giy where they halted, is 9100 feet above the level of the 
sea. Towards the SeUej^ there are vineyards,- and around the 
village, apricots, peaches^ and apples. 
Thience they ascended to the height of 10,9P0 feet through a 
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forest of Btfaggling pines, of the species called Ri or Niera Qit 
Elj^instone'^s ChUguxa,) It does not here flourish to the west- 
ward of Wanghu), The road rises and falls upon aharp^point- 
ed rocks, and now and then a flight of steps occurs. Opposite 
is the confluence of the Bdapa with the Setlej. Its waters make 
a Tery considerable addition to this far-travelled river. The 
road descends precipitously (2600 feet) to Rungar^ a small 
sti'eam. The face of the hill is tmwooded, but beautifully di- 
versifled with wild flowers, and clothed with rich pastures for 
thousands of sheep. Hence to Miru or Mirtingy a small vil- 
lage 8550 feet above the sea,, the path ascends and descends 
amidst dwarf pines and oaks. 

The Yula^ a considerable.stream which rises amongst the snow 
in the N. W. and falls into the SeUej^ was crossed 1200 feet 
below the village. On its banks are many fertile fields. Thence 
the road ascends through a wood of oak and holly, which af- 
fords shelter to many varieties of pheasants ; passes the village 
of Umiy and arrived at Tholang^ a village containing fiftyr 
five families, and agreeably situated on both banks of a. rivu- 
let. It is 7300 feet above the level of the sea. The whole 
of the rocks in this tract are gneiss. In several spots the 
ground had been torn up by bears in search of the honey of 
the field-bee, which is here common. 

At a short distance from Chegaon, the road passes under 
a i^atural arch of granite formed by the contact of two im« 
tnense blocks. The travellers then descended to the SeUejf 
and continued for several miles along its banks, sometimes a 
little elevated above it, more frequently dipping down to the 
edge of the stream, which is very rapid. The rocks on both 
sides are worn into many caves, which re-echo the roar of the 
river with tenfold noise. 

« 

A very dangerous ascent was next encountered along the< 
face of smooth ledges of granite, very steeply inclined to the 
Setlej. In these the nitches for support scarce admitted half 
the foot, and were cut at very< inconvenient distances. 

Arriving at the summit, the road again descended into an 
abyss 1200 feet deep. The distance was but half a mile, 
which shows the steepness of the slope. 

The WangoTy a mountain torrent^ here tears iti( way amoi^st 
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vast masses of gxsnite with frightful velotity and noise* The 
cascades formed by the rocks in its bed, throw up the spray: 
to an amazing height, washing the crags which are loaded with 
a rank vegetation. In the dell of this torrent lies the secluded 
district of Wangpd^ containing seven small villages. 

The Wafiffur is formed by two streams. One caUed 
Surch, rises amongst the snow ; the other, which retains the 
common name, proceeds from the foot of TdH pass. 

Pinu i» about four marches from WangpS ; ami it was by 
the Ta/ti pass Messrs Gerard intended to return, could they 
have prevailed on the Lafa to concede to their wishes. The 
pass is not reckoned so high as Manerang^ and probably does 
not exceed 17,000 feet. 

After crossing the Wmigar by a wood^i bridge, the road 
continues along the edge of the Setlej for half a mile to Wang^^ 
to^ wh^e there is a bridge of ropes across the river. Its 
breadth within the banks (which are of granite) is here^ 
feet It is the narrowest point : the average breadth in tfaiar 
part is from 250 to 800 feet. The bed of the river is 5£0a 
feet above the sea. 

Messrs Gerard stopped in a large natural cave till three 
o'^clock, and having seen their baggage across, proceeded to 
Nangdn66j by a very steep and rugged ascent, and then along 
a well cultivated hill face. 

The journey was troublesome and fatiguing. It rained, 
slightly at first, but latterly poured down in torrents. 
^ NanganSo is a tolerably sized village, 6900 feet high (above 
the sea«) A few grapes are cultivated in this district, but 
owing to the periodical rains, do not thrive. Pear-trees, 
bearing large and abundant fruit, are frequent near the vil- 
lages. The fruit is dried upon the tops of houses, and forms 
part of the winter stock. 

Proceeding towards Taranda^ the travellers passed through 
a beautiful wood of stately pines, many of them from 20 to 
27 feet in girth; the pines are called Kelu by the natives. 
This timber is almost everlasting. It resists the attack of 
insects, and is therefore used in the construction of temples^ 
houses^ and granaries. It seldom occurs below €000 feet, nor 
above 12,000 feet from the level of the sea. 
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Leaving the fiorest^ diey desceockd by a mrrow irodky path, 
among dark thickets of oaks^ holly, yew, and horse-cfaesnut. 
They here orosa^ the SaHdang tbtnenty by three rude ah>iiiFe 
bridges, over as ma&y lai^ and very rapid streams, which flow, 
or rather rush from their souroes iathe Himalaya to the soudi- 
ward, descending, in, a sivQcessloiiL of oasoades, to the Sethj^ 
a couple (^ miles below the bridgesi 

After crossing the SnUdang^ theiB was a mile and a half of 
v«7 steep a^ent, which required- some agility to sutsftioiuit, 
without dipjnng down the. pnecipcew Rank gi'ass, from 8 to 
10 feet high, concealed the intricacies of the path, and render* 
ed it necessary to pick the way mth the utmost caution. 
Thence to Taranda the road led through woods of pine. It 
rained heavily all day, and the baggage did not arrive till 
sunset. 

Taranda is 71W feet above the sea. Gneiss and mica- 
slate appear to predominate here, seaA granite is not so ire- 
quoit. Nearly opposite this, to the south, the Himalaya 
mountcuns may be said to end. 

The travellers halted fpr a day on account of rain, and pro- 
ceeded on the following (1 8th Septembca*) to Suran^ a tiresome 
journey, made more disagreeable and fatiguing by incessant 
rain» 

They crossed the Chaunde^ a large and impetuous stream, 
by a dangerous sango of two thin spars, one much lower than 
the other, and traversed a dark forest of oak and holly. In- 
dined rocks, and soil drenched with rain aggravated difficulty 
to danger. In fording a rapid stream, in which they were 
completely drenched, many of the loads were soaked with wa- 
ter. Some of the geological specimens were rendered useless 
by the writing on the paper envelopes being effaced ; and the 
whole of the botanical collection, with the exception of very 
few plants, was entirely destroyed* 

Maniaii ghati, the ordinary stage between Twramda and 
Suran^ parts Kutumar (rom JDasaUy another of the great divi- 
sions o£ Basehco'. The country west waard assumes a more ci- 
vilized appearance: villages are more thickly studded, cultiva- 
tion more abundant, and. net so .cii>ciunscribed by huge masses 
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of rock. Numerous rills tripkle down, from the mountains, 
and afford ample supplies for the fields, which are chiefly rice. 

Surdn^ 7250 feet above the level of the sea, is the summer 
residence of the Basehar Raja and his court. The climate is 
fine. Three miles from this, near tho, Setlej, are hot springs. 
Forinerly human sacrifices were ofiered at a remarkable tem- 
ple sacred to Bhima CalU the patroness of Baseha7\ . They 
have been disused since the British conquest. 

The travellers halted four days (19th to 22d Sept.) on ac- 
count of incessant rain, waiting for the reconstruction of a 
sango over the Manglad torrent, which had been washed 
away by the flood. The temperature was stationary at. SO"* 
during the rainy weather, but rose to 64*^ when the weather 
cleared. They now resumed their journey, crossed the Man- 
glad by a crazy bridge of two spars connected by twigs. The 
stream was frightfully rapid. The ascent from the dell, steep 
as the descent to it, was more difficult; the path lying upon 
mica wet with xain,^ and slippery at every step. 

Next day (23d Sept.) brought the travellers to Ramp^Vy 
the capital of Bctsehar* It is on the left bank of the SetUj, 
3300 feet above the sea, in lat. 81° 27^, and long. 77*" 3Sf. 
The hoiises are of stone and slated, and some are very neat. 
The spot is hot and unhealthy in summer, and as cold in win- 
ter. Under the town is a rope bridge of 211 feet across the 
Setlejy leading to Rul^, On the opposite summit of the range, 
which is lofty, are three forts, crowned with huge towers and 
battlements, which ^ve them an imposing appearance. 

Following the banks of the Setl^^ and crossing Nawagarij 
a large stream, by a well-constructed wooden bridge, they 
found the dell expand at Dattanagar. Hitherto the valley of 
the- Seikj has been narrow, confined between abrupt moun* 
tains. It now forms a flat, three miles wide, well watered by 
canals, and bearing luxuriant crops. 

A few miles further they forded the B'eari torrent, and 
finally emerged from the glen of the Seilej by a very fatiguing 
and steep descent of 4000 feiet perpendicular height; and, 
three miles further, »by a winding road through woods of oak, 
yew, and horse-chesnuts ; and arrived at Kofgarh^ where the 
survey terminates. 
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Abt. VII. — Account of a Method qfJioAng the Glass in paints 
ed Windows without the interruption of Astragals. By 
John Bobison, Esq. F.R.S. Edin. Communicsated by the 
Author. 

Dear Sir, — ^A method has occurred to me of fixing the gkuss 
of painted windows without the usual interruption of the as- 
tragals of tln,e sash, which so disagreeably divide the picture. 
J subjoin a slight sketch and description, from which you will 
judge whether the thing be sufficiently deserving of notice to 
merit a place in your Joumal'^-^I am, my Dear Sir, very truly 
yours, 

Jams Bobison. 

I prcypose that there should be a cast iron frame or grat« 
ing filling up the whole opening of the window; that thia 
frame ^should be mounted with a set of hammered iron studs, 
similar to one or other of those in Plate I. Fig. 6. ; these 
studs (projecting like the teeth of a harrow) to be so placed 
as to correspond with the comers of the panes ; their form 
to be as represented in the drawing, with a stout square 
or round shank ; their inner ends having a shoulder |, a 
neck I, and a screwed point with a circular nut^Jths in dia- 
meter. 

The panes of glass should be prepared by having a small 
portion Q of an inch) cut off from each corner, so that if 
four of them were laid close together on a table, there would 
be a square aperture (at the point where the four corners 
meet) just large enough to allow the passage of the neck of the 
stud. See Fig. 8. . 

It will be evident, that with this preparation each pane 
would be firmly supported at its four comers, by means of 
the studs.and the screwed nuts ; and that, to an eye placed 
inside the window^ nothing of the support would appear on 
the picture, excepting the small nuts at the intersections of 
the panes, many of which may be contrived by the painter to 
form parts of the subject. The edges of the panes would, 
of course^ be in immediate uninterrupted contact. 

As the shadows of the outer frame would have the same 
disagreeable effect during sunshine as those of the wire guards^ 
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wiiich are sometimes placed outside, I should suggest, thai fae^ 
tween the frame and the painted glass there ishould be a screen 
oi ground-giass. In this case the form of the stu4 would re* 
quire to be as in Fig. 7, by which the panes of ground-glass 
would be £xed in the same manner as the painted ones, and 
the effect of the shadows so much dispersed as to be nearly 
invisible to an eye inside of the building. 
9, AthoU Crescent, 
^mk Noveffiier 16S6. 



Art. VIII. — Account of a Voyage 4o MudAra, BrazU, Juan 
Fernandez, and the Gallipagos Islands, performed in 1884 
onFkd 1825, with a view ofeoHiminmg their Natural History* 
By Mr Scoulkr. Communicated by the Author. (Ccm* 
tinned iri3im ^A, v. p. 214.) 

.Since leaving England we enjoyed an almost uninterrupted 
course of fine weather, but from idie beginniilg of February^ 
when W£ left the northern tropic, dli our arrival in the Colum- 
bia River on the ?8th of April, we^were exposed io the 
N.W. gabs, which at this season render the approach to the 
shores of New Albion extremely dangerous. During the 
£tormy weather many albatn^sses were seen near the vessel ; 
and on the i7th Fiefaruary we succeeded itt pcojouring •several 
individuals. It is a remarkable circumstance, )hat in works 
on Zoology this bird is always meiHaoned ^ pieouliiar to the 
southern hemisphere. Although the ooouiTence of the bird 
in the N. Pacific has attracted but little .attention, it was ascer- 
tained long ago by Mr Menaues, and is recorded in Vaaoou- 
ver^s Voyage. It is also wortjiy of jootke^that though ])&e al- 
batross is iso common in both sides of the ti^opics in <the 
Pacific, no one, as £bu- as I am ac^uainted^ has ev^ deteeted 
it in the Northern Atkntie Ooean. After repeated exaiwia- 
tions and dissections, we oould detect no diffei^enee either in 
its external appearance or internal sticacture, f com that of the 
D.JvUigvncsa, taken off the coast of Tierra del Fuego. 

5th March.-— While off this coast, we had a'further confirma- 
tion of the opinion of Peron, formerly mentioned, with regard to 
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t}fe distribution of marine Zoophytes. While in lat. 43 N. E. 
the sea was covered with immense fleets of the Medtisa veleUa 
of Gmelin, extending in every direction around us, a circum- 
stance which did not occur during any other period of our 
voyage; and Che obstinacy with which these little animals 
' continue in the same situation, is well illustrated by the fact, 
that they were seen by Captain Vancouver in the same latitude^ 
more than thirty years since.* 

8d April. — The sight of Cape Disappointment cheered us 
with the anticipation that our voyage would speedily be at 
an end, and the probability of coming to anchor before sunset 
th^rew an air of cheerfulness over every individual. But the 
object of our wishes was not yet to be gratified, and the gentle 
breeze which had carried us on, soon augmented into a severe 
gale, and we were obliged to give up the attempt, and wait for 
a more favourable opportunity. After experiencing another 
storm, in addition to the many we had already encountered, 
our next attempt was more fortunate, and on the 8th April 
we were securely anchored in Baker^s Bay. On approaching 
the coast. Cape Disappointment is the most remarkable ob- 
ject, and its steep sides are seen at a great distance. On ad- 
vancing nearer the shore, similar rocks are seen to line the 
coast for a great way to the northward. The southern side of 
the coast consists of the low sandy beach of Point Adams, and 
is the usual residence of a tribe of Indians, distinguished for 
their hostility to all visitors. 

9th.-— Impatient to acquire some knowledge of the vegetable 
productions of the country, which was for some months to be 
the field of our labours, we proceeded to make a short ex*, 
cursion along the banks of the river, but as we had as yet 
seen none of the natives, prudence required that we should 
not wander too far. On leaping from the boat, the first ob- 
ject which attracted our notice, was the Gualtheria shaUon 
growing in abundance among the rocks, and covered with its 
beautiful roseate flowers. We then entered a fcH*est of gigan. 
tic pine trees, among a brushwood of Menziesiajerniginea and 

• Vancouver saw these Zoophytes ahout the same period of the year, in 
lat: 35** 25' N., and we found them in the same parallel, but they extended 
as far north as lat. 43^. 
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different species of Americaa currantl, and the beautiful TriL 
Hums and Smtlacinae were beginning to expand their blossoms, 
and the Mosses and Jungermanniae^ nourished by the winter 
rains, were covered with capsules. On our return we collect- 
ed a few specimens of .a small Pdypodium, which is prob^tbly 
new to the American Flora. 

The appearance of vegetation differed considerably from that 
to which wehad been previously accustomed. The whole country 
appeared one continued pine forest ; but on a closer examina- 
tion, we found many places, which, from their marshy nature, 
refused support to the larger trees. These were covered by 
various grasses, and abounded in willows, and various kinds 
of currant. In more open places, as along the banks of the 
river, different kinds of brambles abound, many of them pe- 
culiar to this part of America, and equally distinguished for 
the beauty of their flowers, and the flavour of their fruit. But 
nothing is more worthy of notice than the verdure which is 
found throughout the year under the shade of the pine trees. 
This appearance arises from the sallal (GualtAeria shallon) 
whose evergreen leaves ornament these otherwise sterile situa- 
tions, while they form the important article of support to the 
natives. At the time of our arrival there was no snow on the 
ground, and it is^arely seen even in winter. Vegetation at this 
time (April) was little more forward than in England at the 
same season, but it soon advanced with a rapidity unknown in' 
England. . i. 

10th,— This morning we were called on deck by the agree^ 
able intelligence that several canoes were approaching, and in 
a short time we had five of them around the vessel, containing 
several families of Iiylians. Our interesting visitors were of a 
light olive complexion, and small stature, seldom exceeding 
five feet six inches. Their long straight dark hair extending 
doWn their shoulders, and careful extirpation of their beards, 
made them appear much younger than they really were. Their 
foreheads were remarkably flat, and their cheek-bones rather 
prominent. Several of them were clothed in articles of Euro- 
pean manufacture, as shirts, blankets and stockings, which 
they wore without shoes ; others had only their native dresses. 
The individuals of this last class had only a robe made of the 
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skins of a species of marmot, {Arctomys) ill adapted ddier 
for the purposes of^comfort or decency, and a broad sugar4oaf 
shaped hat, which protected their shoulders from the rain. In 
addition to the skin robe, the women had petticoats made aod. 
plaited, which reached to their knees. An old Indian, clothed 
in a large blanket, and his wife, .were permitted to come on 
board. They were at much pains to give us some idea of 
their consequence, and for this purpose, they had a few !En» 
glish words, which with them denoted every thing. They 
were well provided with arms of different kinds ; and in addi-* 
tion to bows and arrows, every canoe possessed several fowl, 
ing-pieces and daggers of different shapes. We regaled these 
people with bread and molasses, with which they were highly 
delighted ; and after remaining three hours, during which they 
behaved in the most peaceable manner, they left us, and' pro* 
ceeded up the river. 

1 1th.-— Wcf landed this morning in Baker^s Bay, with the in^ 
tention of travelling across Cape Disappointment to the ocean^ 
that we might have an opportunity of studying the marine 
productions of the N. Pacific. 

In this journey, we experienced much difficulty, not only 
from the steepness of the rocks, but also from the numerous 
pools of fresh water, which, being too deep, obliged us to take 
a most circuitous route. On arriving at the ocean, we found the 
jHimary object of Qur enterprise defeated, as the coast con-* 
sisted of almost perpendicular rocks, against which the waves 
beal with great violence, and scarcely afforded asea- weed or shell. 
In these rocks we saw many deep caverns, most of them filled by 
tl^ tide at high water. Here the eagle (FcdcoleiLCOcephalfjLS^) 
takes up his retrekt ; and the frequent appearance of these ani* 
mals devouring their prey augments the wildness of this dreary 
scene. Our excursion was not altogether useless, as we made 
.a very conenderable collection of acotyledonous plants, and ob- 
tained some curious species of land shells in the woods. From 
the great abundance of Musd and JmtgermannuB on the 
north-west coast, we had been led to expect a corresponding 
variety of new species, but in this we were disappointed, and 
most of the Bptcies^we found were common to Europe; but, 
from the mcHsture and mildness of the climate, they acquired 
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tkeir full developement ; and we found many of them in a 
state of fructification, vhoee capsules are but rarely seen in 
Europe. 

12th.-^To-day we landed at Fort^George, which is situated 
on the south side of the river about eight miles from the ocean, 
and werereceived with much kindness by the company^s ser- 
vants who remained there ; but we were informed, that most 
of the people are at present employed in building another fort 
in a more convenient situation at Point Vancouver, about eighty 
miles farther up tlie river. At the same time we learned, that 
the different tribes that inhabit the banks of the Columbia 
were at present engaged in war, a circumstance which would 
oblige us to confine our excursions to the neighbourhood of 
the fort. The history of this commotion may be interesting, 
as it unfolds a very frequent cause of war among the Indians 
ci the N. W. coast. The chief of the Chunooks, whose vil- 
lage IS utuated in the vicinity of the, fort, had acquired much 
wealth and influence from his invariable kindness towards the 
settlers, was the leader of this war. This old chief, Comcomr 
by, had two sons, who, from their amiable conduct, and their 
desire to acquire such knowledge as would enable them to 
improve their countrymen, were much esteemed by the Euro- 
peans, and possessed in a high degree the affection of the In- 
dians. The youngest of them, named Schalachun, was the 
destined heir of his father, who had bestowed on him his own 
name, was affected with a pulmonary disease, and his brother 
was soon after seized with the same complaint These young 
men he committed to the care of a neighbouring chief, who 
was tliought to possess great skill in medicine, but in spite of 
all his knowledge, both the chiefs fell victims of an incurable 
disorder, and the ignorant natives thought the medical chief 
had procured their deaths by enchantments. Another son of 
Comeomby^s resolved to punish the medical chief, and caused 
him to be assassinated as he was going to visit the fort ; and 
in consequence of this cruel deed, the different tribes took yp 
arms, some to punish, and some to protect the murderers. 
The day on which we lauded at the forty friends of Comcom^- 
by were preparing to attack the other party ; but in spite of 
their superior numbers, they were repulsed with disgrace. 
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Although the people of the Company never interfere in the 
quarrels of the natives, except to reconunend peaceful mea^ 
sures, we did not like to venture much into the woods, as it 
would not be prudent to meet the Indians in their present ir- 
ritated state. 

Fort-Greorge is a square building, consisting entirely of 
woody and situated about 100 yards from the river. It is sur^ 
rounded by palisades, and furnished with bastions. The prin- 
cipal gate looks towards the river, and opens into a large 
court On the west; side are the stores and warehouses, and 
opposite to them the houses of the people, and the shops 
of the merchants. On the south side, is the mess-room, and 
the apartments of the gentlemen. They have cleared about 
eighty acres of land around the fort, on which they raise fiiie 
<crops of potatoes, and the banks of the river afford plenty of 
pasture for their cattle. The hogs, which thrive remark* 
ably well, were brought from the Sandwich Islands, and the 
hopned cattle from California. The Indian village is situated 
a little to the west of the fort, on a sandy beach, and may 
contain about twelve houses, each of them holding from fif. 
teen to thirty inmates. 

14th.— While at the fort, we had an opportunity of seeing the 
war-dance of the Indians. About fifty of them paraded from 
a small bill in the vicinity of the fort,- to the house of their 
chief. They were dressed and painted in a most hideous man- 
, ner, and had many different kinds of arms, as fowling-pieces, 
pistols, bows, arrows, and daggers. Some had their faces 
painted black, and their hair powdered with the down of fowls ; 
others were painted with alternate lines of blue, red, and black. 
Their war-dress consisted of tanned elk skins, resembling a shirt 
without sleeves. The leader of the procession carried a stick, to 
which was suspended a number of large shells, (Pecten maxi- 
mmi) which he incessantly rattled. They moved one abreast, 
and in a most tortuous manner, occasionally firing a fowling- 
piece, and ^ving One of their war shouts. As they are by no 
means careful in what direction they fire, accidents frequently 
happen, and before this dance was finished, one of their own 
number was^ killed in consequence of their thoughtlessness 
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On reaching the shore, they formed a circle round their chief, 
and continued the dance for some time longer. 

15th.^-In this day^s excursion, we met a .number of Indians 
VOL the wood, chiefly women and children, who were employed 
in collecting vegetables, as the young shoots of different species 
of Rttbus and B,osa^ and, above all, the tender shoots of the 
horse-tail, (JEquisetum arvense^) which attains a large size, 
and is much esteemed by the Indians. We saw plenty of 
JUenziesiaJbrrugineay but not yet in flower ; we found various 
species of TriMium and Smilaci7ia; but no pliant we found 
gave us more pleasure than the HooJcerid IticenSy not only on 
account of its beauty, but as it brought to mind our distin* 
guished botanical preceptor, to whose instructions we had been 
so much indebted. 

16th.-— W.e had the pleasure of being introduced to Mr Mac- 
loughlid the chief factor of the Hudson^s Bay Company, in 
the west side of the rocky mountains; a gentleman who, 
during our stay in the Columbia, rendered us every assist* 
ance, and took a friendly interest in all our researches. As 
Mr Douglas was to set out next day for Fort Vancouver, in 
company with Mr Macloughlin, we agreed to make an excur- 
sion to Tongue Point (six miles from the fort) before we part- 
ed. In this journey we had to penetrate through dense brush- 
wood, and climb over steep rocks, but we succeeded in ac- 
quiring many interesting plants and animals. We filled our 
boxes with various species of Claytohia and liliaceous plants ; 
our pockets and handkerchiefs were filled with mosses and 
land shells ; the number of ravens on the banks of the river 
showed there were specimens to be gpt there, and on examin- 
ing the, pools we found fresh water Crustacea and shells. 

The appearance.of the rocks we saw gave us some idea of 
the structure of the surrounding country. As our time was 
chiefly occupied with botany and zoology, we could only de- 
vote a short portion of our time to the other branch of natu* 
ral history ; but I may here mention the few geological facts 
we detected. There are no high mountains in the vicinity of 
Fort George ; and the country consists of sloping hills, of gra- 
dual ascent, and regular outlines. From the soft nature of 
the rocks of the Columbia, which are rapidly disintegrated by 
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the winter rains, and the great rifie of the river during the 
summer months, great quantities of sand are deposited in dif- 
ferent situations. In this manner the islands of the Columbia 
are formed, and the numerous sand banks and shoals which 
render the navigation of this river exceedingly disagreeable. 
Some of the islands are from two to three miles in extent, and 
would afford the most favourable soil the Columbia possesses 
for agricultural purposes, if this were not inundated for two 
months every year. It is probable that all the mud and ^d 
of the Columbia is not employed in forming islands and shoals, 
but that part of it is carried to the ocean, and by the ^orts 
of the westerly winds, is deposited to the north of Cape Disr 
appointment, there helping to protect the rocks from the fur- 
ther encroachment of the sea. The nature of the rocks in the 
vicinity of Fort George and Fort Vancouver appears to be 
calcareous, and rods of this character seem to prevail from 
the cascades to the ocean. I have never been nearer than 
sixty miles to the cascades, but from the specimens of the 
rocks brought down by Mr Douglas, it is easy to ascertain 
that many of them are cklcareous. In addition to the calca^ 
reous rocks brought from the cascades, he also procured many 
beautiful specimens of petrified wood, retaining their fibrous 
texture in a very evident manner. The rocks in the vicinity 
of Fort George were more within the sphere of my observa- 
tion, and from that station I obtained a complete series of spes- 
cimens. They are generally of a dark bluish colour, and in 
some places, particularly to the north of Cape Disappoint- 
ment, very soft, and contain many caverns. Those between 
Tongue Point and the ocean are more hard, and consist of 
limestone, containing many masses of a spherical form and 
much harder consistence than the rock in which they are im- 
bedded. They vary in size, from that of a hazel nut, to the 
mac^nitude of a cannon-ball, and when broken do not exhibit 
any traces of a crystalline structure. The quantity of fossil 
shells was very great, although the species were not very nu- 
merous. The shells I obtained were all bivalves. The lar- 
gest was a species of Pecten in a good state of preservation, 
and by no means uncommon. Two other shells were very 
frequent, but it was dii&cult to ascertain to what genus they 
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bel(M(iged» Tbe occurrence of saline ^rings » not rare, sod 
they are the faTourite resort of the wild amo^als of the cou.q. 
try. Several of the rivulets which run through this limestone 
deposit a sraaU portion of ferruginous matter, indicating that 
iron enters into the composkion roeks; Numerous sandstone 
veins traverse the limestone, and it is (^ a coarse granular tex-- 
ture, and very friable* The breadth c^f these veins is about 
three feet, and they rvsist the action of weather longer thtui 
the limestone, which is often worn away, while the veins re- 
main^ having the appearance of small dikes. 

29th. — Since the 16th I have been employed in exploring^ 
the vegetable and aitimal jMroductions of the country in every 
direction ; but as the progress of spring did not keep pace with 
my wishes, I set out for Fort Vaiu^ouver, where the diffei^u 
ence of soil would produce a corresponding variety of plants. 
Our patty consisted of about thirty Canadians and Iriquoisy 
furnished with five canoes. A» the wind was favourable, oux 
little fleet made a prosperous voyage, and when we landed 
in camp for tbe evening, we fenmd ourselves at Cook PoiaC, 
about thirty ixnles from Fort Geoige. 

Next morning we were detained to gum ottr eanoesy which - 
gave some leisure for collecting plants, which was the more to 
be prized, as the marshy place where we were detained aboundU 
ed in grasses and C^fperaceae. One of the men was so fortu^ 
nate as to kill a beautiful species of water snake, which had 
wandered too far from the river, and had tbe pleasure of ad> 
ding this rare animal to my collection. On dissecting him, 
after preparing the skin, I found a large bull frog,^ and many 
elytra of Dytiacu» margined in his stomach. During oca 
first day^s voyage the scenery was of little interest, consisting 
of low alluvial land, covered with wiUows and rushes, but as 
we advanced, the banks of the river became more steep, and 
were covered on both sides with gigantic pines and cedars, 
and on many of the most verdant spots tbe Indians had fisced 
their summer abodes, and were busily employed in the slur* 
geon and salmon fishery. As the sun was now set in the val- 
ley of the Columbia, and his last rays served to show us the 
snowy summits of Mount Siunt Helens, we prepared our en- 
campment in tbe stillness of this immense forei^, only enlivened 
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by one of those beautiful and plaintive Canadian songs, of 
which the various dangers of a voyager's life affords so many 
interesting subjects. While in this situation, we were sur- 
prised at the arrival of a canoe from Fort Vancouver. It be- 
longed to a Canadian who was carrying his child to Fort 
George, where he heard there was a surgeon, to obtain some 
medicines. As the poor child was in the last stage of an in- 
flammation in the bowels, medical aid was of little advantage, 
and after giving him what assistance our circumstances would 
admit of, he continued his journey to the fort, where the child 
died a few hours after his arrival. 

£d May. — ^On rejoining my botanical associate, we spent ser 
veral days in making excursions around the new fort, ^his 
establishment is constructed on the same plan as that of Fort 
Oeorge, already described, but the situation is much more de- 
lightful. The fort is built in the centre of a large and very 
level prairie, already covered with fields of potatoes and peas, 
and the produce of the farm would have been more varied, if 
the seeds which were sent from Canada had arrived in time. 
The margins of this prairie abounded in the beautiful Phor- 
langium escuhntiuni^ whose roots are so much used by the In- 
dians as a substitute for bread, while the tubers of a specie^ 
of Sagittariaj which grows on the marshy banks of the river, 
affords an agreeable substitute for potatoes. In the neighs 
bouring woods we found some of the choicest plants the N. 
W. coast can boast of. 

The Linncea borealis, a plant always agreeable to the bo- 
tanist, grew here in great profusion, and I afterwards found 
it equally common in the woods of Observatory Inlet, the 
pofthem limit of our voyage. The subjoined list of the plants 
that were known to us may give the botanist some idea of one 
day^9 excursion, not above four miles from the fort.* In such 
a situation my time passed rapidly away with a constant, 
though pleasing uniformity. We usually sjpent the forenoon 
in botanising, and during the remainder of the day our time 

* Calypso borealis CoUinsia verna 

Corallorhiza innata Phlox linearis 

Berberis aquifblia Myosotis^ Nov. Sp* 

«— — — nervosa Sanicula^ Nov, Sp- 
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was fully occupied in arranging and drying the plants we had 
already obtained. 

On the 11th May, we set out on our return to the coast, as 
the ship was to sail in a few days to visit some of the islands 
to the north of NootWa. During our voyage down the river, 
we landed at a village where the inhabitants were employed 
in the salmon-fishery, and here I detected a curious custom, 
which I afterwards learned prevailed among all tihe Colum- 
bian tribes. In order to have some employment during our 
day's journey, I selected a few salmon and carp for dissec- 
tion, but of these the Indians quickly dispossessed me ; and, 
after extracting the hearts of all the fish they had caught, I 
was allowed to select as many as I pleased. Their reason for 
this practice was, that if their hearts were not extracted and 
laid aside, the other salmon would take ofiFence, and lea^e the 
river. We encamped this evening on a fine dry beach, and 
while supper was preparing, we collected a few plants ; DalU 
harda repens^ Pyrola ^mbeUata, and a species of Heuchera, 

12th.-^We arrived' at Tongue Point early this afternoon, 
so that we were only about six miles from the place of our 
destination. The few minutes we spent here were not use- 
less, for we had scarce leaped ashore, when a beautiful and 
new species of Mimulus attracted our attention, growing among 
mosses from the moist rock. This beauUful plant, perhaps 
the smallest of the genus, is not more than an inch and a half 
in height, and one solitary flower rises from tlie slender scape. 
On arriving at the fort, we heard of an accident of a melan- 
choly nature. * Two Indians, who were crossing the river in a 
canoe, expired within a few minutes of each other, probably 
from apoplexy, and from the circumstance of all exertion in 
the canoe suddenly ceasing, the natives set out to ascertain 
the reason, and brought the bodies of their unfortunate coun- 
trymen ashore. Although it was an hour since the accident 
had happened, I was anxious to ascertain if medical interfer- 
ence could be of any service, but the diminished temperature 
of the bodies, and the absence of any indication of remaining 
life, soon convinced 'me that all attempts would be useless. 
The frequency of such occurrences among the Indians is very 
remarkable, but it will be unnecessary to say more on this. 
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subject At present, as I have res^ii^ every thing rdating to 
the history of the Indians as tlie subject of a future paper. 

From this period till the first of June, when we embarked 
on our voyage to the more northern parts of this codst, our 
bbtanical labours suffered little intermission ; and, as a good 
understanding had at last been restored among the Indian 
tribes, our excursions were more extensive, and we traversed 
the l<»e^8 with little apprefa^ision. Thus the time passed 
away amid constant occupation till the vessel sailed for the 
more northern parts of the ooast, and Mr Douglas set out on 
a journey of several hundred miles to the interior. ' 

Previous to our leaving the Columbia, we hired an Indian, 
who, although at present residing near the fort, was a native 
of some place in the Gulf of Georgia, to act as an inter- 
preter among the natives of that part of the coast. He was 
proud of his office, and for several days before we sailed 
fae was constantly on board the ship, as he was afraid he 
should be left behind, and lose so favom!aible an occasion of 
raising his consequence among the people with whom he re- 
sided. 

On the Ist of June we set out on this part of our voyage, 
and on the 8th we saw the mountains of Nootka about ten 
leagues distant; but as we did not at present intend to visit 
that harbour, we continued our voyage for Queen Charlotte^s 
Island, where, after a tedious passage, we arrived on the £3d. 
The well-known ferocity of the natives of this part of the coast 
required us to be mudi more cautions in landing than among 
the more timid natives of the Columlna. Off this part of the 
coast we caught great quantities of ^a^weed^^ {F%ums pyrifbr- 
mia^) which was continually floating past us, and a careful ex- 
amination of it afforded numerous specimens of corallines and 
other marine animals. 

^th.-<-A canoe was seen paddling towards us from a small 
village, and they came on board with no signs of apprehen- 
sion or surprise. W« learned that the name of die village 
was Skeedans. The contrast between these people and the 
Columbian Indians was astonidhing ; tliey were tall, handsome, 
and of a much lighter oompleQcion, and bad strong mustaches. 
*I%e superior size and weight cf the paddles of their canoes 
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was alone sufficient to conyince any one how superior they 
were to the southern Indians in muscular power. Every, ^- 
tide they had with them indicated a high degree of ingenuity, 
and the number and distinctness of the figures carved on their 
clay pipes was admired by every one. Conscious of their su« 
periority, they treated our interpreter with the most decided 
contempts None of their heads appeared to have been com-* 
pressed, from which we inferred that that custom was un- 
known here. Their conduct was, on all occasions, bold and 
decided, often approaching to quarrelsome. Their language 
appeared to have no resemblance to that of the Columbian or 
Nootka Indians, at least our interpreter did not understand 
them. 

^th. — We are off Skittegass, a harbour much frequented 
by the American traders, and where we saw many Indians, 
all of them clothed in European blankets, and well provided 
with fire arms. Many of them knew a number of English 
words, and a young man among them could carry on a con- 
versation in broken English with tolerable facility. This 
acute Indian cheerfully agreed to continue with us while we 
remained in this part of the country, and from him we derived 
much information. The chief of Skittegass, he told us, was 
called Eastacanna, and was by no means friendly to white peo- 
ple, and embraced every occasion of plundering them he could 
obtain. This hostile disposition is probably encouraged by 
the unreserved trade in spirituous liquors^ which the private 
adventurers who visit this island carry on, and cannot fail to 
be productive of the worst effects, ^t the trading posts of the 
Hudson's Bay Company, a very different system is pursued. 
No rum is ever sold, the Indians are peaceable and friendly, 
and the traders traverse the country -with safety. When 
they commence trading with the Indians, the demand is not 
for rum, but for that innocent luxury tobacco. At Queen 
Charlotte's Island, not only rum, but even wine was demand- 
ed, and they were offended when we refused to give them 
either. 

On the 29th we wdre becalmed off Dundas Island, which 
we took this opportunity of visiting. It was surrounded by 
steep rocks, which rendered landing rather diflicult. We 
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were accompanied by our new friend, proud of the European 
clothes with which we had equipped him, and anxious to show 
his gratitude by rendering himself useful. The island appeared 
to be uninhabited, and abounded in pine trees, and our progress 
was disagreeable from tlie abundance of Jralia ermacea, * 
whose spines tore our hands. Among the rocks we found 
numbers of curious sea animals, particularly a Chiton of very 
large siz^, measuring six inches in length. I also found some 
curious species of Saxi/raga and PotentUld. We had also 
the good fortune to kiD a fine white-headed eagle, one of the 
most abundant of the accipitrine tribe on the north-west coast. 
After returning to the ship, a favourable breeze soon sprung 
up, and we continued our progress towards Observatory In- 
let. During our passage . up the iidet, several canoes at- 
tempted to come to us ; but, as the wind was favourable, we 
did not wait for them, and they showed their displeasure by 
many angry and menacing gestures. On the approach of 
night, we had much -difficulty in selecting a proper anchoring- 
place, on account of the excessive depth of the water, and were 
at last obliged i;o anchor in thirty fathoms water, and to secure' 
ourselves still farther by ^ line fixed to one of the trees on 

shore. 

30th. At sunrise, we landed to take a view of the country, 

which we expected to, do without much hazard, as the news 
of our arrival would not yet be sufficiently spread among the 
Indians. On penetrating across a little point of land, we 
found a stream of excellent water descending from the moun- 
tains, and forming a littie cascade, where it fell into the sea. 
We wandered about with little apprehension, as no traces 
of Indians could be detected. Under the shade of the pines, 
we found CoraHorhiza odontorhizay and the beautiful Pyrola 
umfma in great abundance. On the coast we found many 
marine plants, and among them the Glaux maritima, a plant 

• Aralta erinacea. Hooker's MSS.— A. caule spinosissimo, foUis subpal- 
matis acutissimis, lobis incisis, petiolis nervisque spinosis, umbellis glo- 
bis in racemis clispositis. This curious but undescribed plant was disco- 
vered by Mr Menzies, and thereare fine specimens of it collected by him 
in Dr Hooker's herbarium, under the above-mentioned name. Jt is dis- 
agreeably plentiful in the woods about Queen Charlotte's Island, and those 
of Observatory Inlet. 
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which appears to b^ very universally spread through the north- 
em regions of Europe and America. Our dream of security 
was» however, speedily dis&ipated, and botanical researches 
w^e interrupted by the news, that several canoes were making 
for the ship,, and, of course, prudence required that we should 
return.' These people, our interpreter informed us, belonged 
to a powerful tribe called the Nass Indians^ and were governed 
by five smokets or chiefs. Their language, manners, and 
dress were the same as those of Queen Charlotte islanders, 
with this limitation, that they were far from being so cleanly 
in their dress and persons. We saw here that strange method 
of deforming the women, long ago noticed by the early navi- 
gaCors. All the women above, fourteen years had a lai^e 
oval piece of wood introduced into a transverse incision made 
in their lower lip. At first the incision appears to be small, and 
is gradually enlarged, using larger pieces of wood, till, in' 
niany of the old people, the lower lip projected beyond the 
nose, and gave them a most ridiculous appearance when eat- 
ing. They readily sold us these pieces of wood, and when 
they saw the interest we took in examining them, they offered 
to supply us with any quantity we might require. These lip 
ornaments, as we called them, were of a somewhat oval shape,' 
rounded and smooth at the extremities, and slightly hollow on 
their upper and lower surfaces. A specimen which I procured 
was two inches and a quarter in length, and three quar- 
ters of an inch in breadth, and was not above the average 
size.* 

1st July. — We proceeded up* Observatory Inlet, with 
the intention of anchoring in Salmon Cove, which Captain 
Vancouver formerly occupied, while his boats surveyed the 
neighbouring coast. Both sides of Observatory Inlet were 
bounded by mountains of remarkable steepness, and entirely of 
primitive formation. The valleys, or rather ravines, were often 
the channel of some mountain-torrent, which, after passing a 
number of cataracts, descended to the ocean. In most situa^ 
tions, these mountains were covered by fir-trees of small size 

^ * Some tribes to the north of Queen Charlotte's Island are said to have 
a more disgusting modiilcation of the custom^ by introducing the lip orna- 
ment into the upper lip. ^ 
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and ^tiintfd growth, in others, the diuraUe nature of the gn>^ 
nite refused support to the smallest ^vegetable. The little 
Tallejr uround Salmon Cove has a beautiful verdant appeaiu 
ance, and a small brook su{^es it vith abundance of exceU 
lent water. The channel of this stream is everywhere covered 
by aquatic mosses, partiailarly FoatinaUs a/niipyretka and 
'F* squamosa J and among than I found one of the rarest and 
most beautiful of the fimsd of America, which, from the le* 
markable structure of its capsule and operculum, will doubt* 
less form anew genus. * 

2d.— 'Our excursions were very limited in this fine situa^ 
tion, as our Skittegass inteq>reter, Tom, was at great pains, to 
dissuade us from venturing too far ; and he assured us that 
we would soon be visited by all the canoes of the Nass In- 
dians, who were a treacherous people, and had killed many of 
the 4^6ncAAs who had incautiously ventured ashore aa this 
QDast. These circumstances, we afterwards learned horn 4in 
American U'ader, were strictly correct, and that the natives of 
Queen Charlotte^s Island and the neighbouring continent uni- 
formly attacked the ships which visited them whenever it was 
in their power. Next morning, the assertions of our friend 
Tom were verified, and about thirty canoes, coirtaining about 
900 Indians, visited the vessel, fieing amply prepared against 
any attack, we endeavoured to gain their good will by treats 
ing cbem kindly ; we purchased what goods they had to dispose 
off ; permitted the chiefs to come on board, and gave them 
presents of tobacco, and feasted them on bread and molassesj 
of all things the most delicious to an Indian palate. In re- 
turn for this usage, they behaved with great propriety, and 
even with scmie honesty, for some of the tin dishes in which we 
bad given them molasses were returned next day, when we 
thought they had been stolen. However, with all this seem- 
ing good will on their part, they gave us a specimen of their 
dexterity, by stealing a heavy sounding-lead, and a few other 
articles of little importance. These Indians were remarkably 
acute traders, and extremely selfish, and never, in one instance, 
did they give any present in return for those we presented 
them ; while the natives of the Giulf of Georgia never vi- 

• Sciyulerta, Hooker's MSS. 



Mr Scouler's 1^9jfag€ to, the Pacific, Oeran. 67* 



«ttld us: iivitbout brmgiDg a present of saioiou or berries. 
As di^ had thdur fwnUies in their canoes^ we bad some <^ 
portunity of eKamining their mode of living. They appear.- 
ed to have a great predilection for all kinds of oily food^ and 
to live principally on fish and marine animals. Seals are very 
oeounon, and they were very fond of the fat of that animal. 
In their canoes we observed a kind of square cake which they 
eat after soaking it in oiL On procuring a few spemienSf I 
(bund. there were two distinct kinds. The one consistied of . 
various species of dulse (Hahftneniay) compressed into a qak/Sf 
and ps^obably used as a substitute for salt The other cake wa^ 
of a more finn consistence) and was made from the inn^ bark 
of some tree, beaten yery fine and then dried. This cakd 
was eaten after soaking it in oil. As this kind of bread is pro* , 
bably similar to that used in times of scarcity in the northern 
parts of Europe, and prepared from the pine, it may serve tQ 
allay hunger without affi>rding much nourishment, like the earth 
eaten by the Indians of the Orinoco, mentioned by HumboUt 
It seems to be very generally used among these tribes, as it i^ 
mentioned by Mackenzie in his journey to the Fadfic Ocean. 
5th.-*To-day we removed to a small harbour about five 
miles farther up the inlet than Salmon Cove, but the inoea* 
aant lain and the presence of the Nass Indians detained us 
on board. As the weather improved, we made a boat excur* 
fflon a few miles farther up the inlet. The country was more 
▼erdant and the land less precipitous, and afforded many cu*? 
rious plants. I was particularly anxious to procaire a spem^ 
of lily, which must be very abundant in the woods, as the lut 
dians eat great quantities of its roots. After aome seareb» I 
found a few specimens, but unfcnrtunately the season of flower*- 
ing was past, so that we had to rest satisfied with the eitpsules. 
From the time of this excursion till the 18th, the constant 
heavy rains and dense foggy weather c<mfined us in our ju^e* 
sent situation, and prevented my wandmng far into the woodsy 
On the IStb, the weather became more settled, and on follow*- 
ing the tract of an Indian path for half a mile, we arrived at a 
qpacious bay, bounded on one side by granite rocks, on the 
other by a sandy beach, and abounding in aqui^c fowls. I 
never was in a ntuation where more Acotj^Mgmou^ plants were 
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tobe collected with less trouble. The rocks, eyen to the wiU 
ter'^s edge, were covered with various species of lichens and 
mosses, and the scutce of the PeUidasas had a beautiful ap- 
pearance when contrasted with the dark colours of the Uipe ' 
de roche (Gyraphorcs^) and without rising from the rock on 
which I was seated, I collected upwards of twenty species of 
crjrptogamic plants. I quitted with regret this favoured 
cradle of cryptogamic vegetation, but found the phenogamous 
plants equally curious, though less abundant. On our return^ 
we observed the remains of an Indian lodge, which consisted 
of a few poles, supporting a covering of dried branches, while 
the sides were open. There remained also a number of fish- 
hooks of a curious construction, which will be afterwards men- 
tioned. , 

18th.— We now returned to Salmon Cove, which well me* 
lits its name. The quantity of salmon around us was asto* 
nishing, so that it was not possible to let a stone fall from the 
vessel without it touching some of them. On landing, I pro- 
ceeded about three miles into the country, along the margins 
of the rivulet. Every pool was filled with salmon, and many 
of them were continuing their progress up the shallow water. 
On my return I killed a number, which I brought to the ship. 
Encouraged by my success, a party of the men were sent to 
procure more fish, which they easily did, and I availed my- 
self of the opportunity of going farther into the country, which 
abounded in marsh plants ; but the most interesting specimen 
was two plants belonging to the natural order of Saxifrages, 
and on returning to the iship I found my prize was the Ro^^ 
manzomaUncdoschensis of Chamisso. The salmon which we 
found on this coast were those named hunch-backed by Captain 
Vancouver. At the spawning season the difierence of confi- 
guration between the male and female fish is so great, that at 
first sight they could scarcely be suspected to belong to the 
same species. The female had little remarkable in .its appeal^ 
ance, b^ng the usual shape of salmon. The body of the male 
was remarkably compressed, and the back very sharp, from 
the arched appearance of his dorsal swelling ; when cut into, it 
waft found to be composed entirely of cellular matter. The 
snout was very long, and futnished with long teeth, the upper 
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jaw curved down, and projected more than an inch beyond the 
lower. In afanost every individual the colour was paler on one 
side than on the other. 

We remained in Observatory Inlet till the 24th ; and it is re- 
markable, that as soon as the Indians had disposed of the goods, 
diey seldom returned to the vessel, and showed butvUttle curi- 
osity, no doubt arising from the frequent opportunities they 
have of trading with other vessels. The natives of other parts 
of the coast were constant in their attendance on us, and much 
more tractable. On the afternoon of the 26th, we landed our 
interpreter near his native villi^e, although this interesting 
Indian would cheerftdly have accompanied us to England, and 
had often spoken to us about taking him there. From his 
fii^idly and ingenuous conduct, we had formed a high opinion of 
him, and in his manners we probably witnessed those of most 
of his coimtrymen, as there must be far less variety in the ha- 
l»ts of sav^e than of civilized life. He was remarkably clean* 
ly, and expressed on all occasions an unequivocal contempt for 
our Columbian Indian, and often wished us to punish him for 
being so inattentive to cleanliness. He eagerly adopted every 
thing civilized in the dress and manners of those about him ; 
and unlike his countrjrmen, he would never use tobacco, and 
liad a happy aversion to rum. With all his good qualities, 
.poor Tom had an unfortunate propensity for pilfering, a crime 
of which we have many extenuating circumstances, when an 
Indian is the culprit. No circumstance shows the superiority 
of those islanders over the Columbian and Nootkan Indians, 
than the ftcility with which th^ adopt the improvements of 
civilized life. Around Skitt^ass, the potato is now pretty ex- 
tensivdy cultivated^ and they brought us plenty to selL .One 
cannot but rejoice at this symptom of commencing civilization, 
which, if persevered in, will limit their wanderings, and give 
them better ideas of property, and teach them that more is to 
be gained by cultivating their fertile soil, than in following sal- 
mon up every creek, or spending days in the uncertain support 
of the chase. The Indians of the Columbia, who eigoy far 
greater opportunities, for improvemadt than those of Skittegass^ 
have as yet steadily reftused to cultivate the ground, in spite of 
ilie examine and eneonn^ement of the settlors, and have re- 
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^jRised to grow the seeds tint were oflfiired them, while dieir pride 
urged, as an apology for dieir indolence, that it was the woikof 
slaves to cultivate the ground. 

We now conltnued our voyage to the south, intending to visit 
Nootka and De Fuca^s Straits previous to our return to the Co- 
lumbia. And, on the evening of the SOth, a Nootkan canoe came 
ofF to us, entreating us to visit their harbour ; but, as the night 
was approaching, we gave them some presents, informing them 
we would return next moniing. Although the merit of making 
this part of the north-west coast known to Europeans undoubt- 
edly belongs to Captain Cook, it had been visited before his 
thne by a Spanish navigator named Juan Perez ; but as this 
circumstance was unknown to Captain Cook and to lite puUk^ 
he is entitled to All the honour^ the discovery. Perez, after kcVi. 
ing the coast of Criifeniia, discovered Queen CharlotteV Island ; 
and, on the 9th August 1774, he landed at Nootka, which he 
called Port San Lorenzo. The name of Nootka, imposed by 
Captun Cook, has no affinity to any word employed by the na- 
tives ; and the Spanish naturidist Mozino, who remained aeon- 
laderaUe time at this place along with Quadra, says, that the , 
native name is Yucualt, which, I think, is in all probability 
the true name ; for the natives at the eastern aide of Quadra and 
Vnncouver's Island gave their part of the island the name of 
Yucuahatch. We had scarcely come to anchor in FrienAy 
Core when old Maamua came on board with two of his sons, 
and we received with pleasure perhaps the only chief alive who 
remembers Captain Cook. He behaved in a friendly manner, 
and gave us a present of those beautiAil shells whidi the noith- 
west Indians value so much as an ornament The natives call 
them hyaqucbssj and they are not only the jewels, but the cor- 
rency of the country ; and wilh a sufficient supply of these' 
bfadUs we may purchase any thing the country affi>rd8. The 
method of ascertaining their value is to string forty of them on 
a thi^ead, and to measure off a fathom, and the number of ahdls 
that remain over this measurement fixes the value of the hy** 
quass. Maxminna was a stout old man, dothed in a robe made 
ef raeoon skins, and his hair had lost none «f its originml Uaok- 
ness. His sons were young men of mudi more pleading fta^ 
turelk than Jwwelf. The oldest, about twenty yean ^*gh ^"^^^ 
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im fiidMi^B iMme, a pmstiee which fleems to be general among 
these tribes^ a» iite ehief of the Cheenodcs on the Columbia had 
abo betffowed his name and authority on his favourite son. 
The seisond son ^ Macninna was about eighteen, was called 
4Ebedod, and was the most cheerfol and amiable of the fimiify. 
Motwithstafidii^ all the apparent friendship of Macuinna, we 
eoiild not but look with disgust on this wily sarage, whose sahjecta 
mmtlered the crew of a merchant vessel not many years ago, in 
the place where we now were. He? affected to speak with re- 
epect and gratitude of Quadra, Vancouver, and Mr Mears, 
and readily recognized the portrait. of the last-named gentle- 
man. But all the kindness these enlightened men had shown 
him, has failed in taming his savage temper, and allowing the 
quesrion of his anthropophagism to remain unsettled, enough 
remakis to render his character disagreeable. I have seen the 
narrative of an tmfintunate seaman, who i^pent several years of 
a dangerous captivity among the Indians of Yucualt. The ship 
to which this man belonged was captured by Macuinna, through 
the culpable negligence of the captain, and only two of the crew 
were spared, who afterwards made their escape on board another 
vessel which virited this harbour. 

From the narrative of these men, which contains many in- 
teresting facts, it appears that very little provocation was given 
on the part of the captain, and that the cause of the disaster 
was the desire of the Indians to possess the property af i!ke 
vessd, encouraged by the success a neighbouring tribe had ex- 
perienced in cutting off the numerous crew of the Tonquin 
of Boston. The capture of two vessds within the space of 
ten years, has no doubt augmented the boldness of die In- 
dians, but, with a moderate degree of caution on the part of 
commanders of ships, no such catastrophe could possibly hap- 
pen. Although, during the earlier periods of the fiir trade 
on the north-west coast, NooAa was much frequented by trad- 
ing vessels, it is at present but seldom visited. It produces 
but few beaver-skins, and the sea-otter is more plentiful far- 
ther north, so that there is but little inducement to visit it. 
lilacuinna k not the ndniature Mcmtesuma that Humboldt sup- 
poses ; bis authoritky, lik^ that of every other tyee or chief, is 
confined to his own tribe, and his influence among his neigh- 
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hours depends solely on his wealU), and the nuDLber of 
people. The ascendancy he formerly possessed, arose &oii^ the 
almost coniipletje monopoly of European trade, which the fccto- 
nate Mtuation of his tribe enabled him to maintain ; and ^en 
at present the canoes of strangers were allowed to visit us witli 
much suspicion/and sometimes they were driven aw&y. The 
only other people we saw at Nootka, were the Wickananish, the 
' Cleyoquats, and Nittinats, who differed in notbii^ irom Noot^ 
kans. 

31st.«-To-day the whole village of Macuinna seemed in 
motion, preparing to visit the vessel, and We soon bad upwards 
of twenty*iive canoes around the ship, or, as tbey called it» 
tyee mamatly^ and the chief and his sons remained on board 
the whole day. With the exception of old Macuiimay. the 
Nootkans were in. a state of happy ignoracce with regard to 
rum and tobacco. The chief was perpetually teasing us jn 
our turn for rum, an article which we were determined not to 
give him, believing such conduct one of the best ways of 
maintaming a good understanding between us. While in this 
situation, we obtained all the good fare Nootka could afford^ 
salmon, flat-fish, venison, chamass, and sallal. * 

1st August. — We landed near the ship, and as it was not 
safe to travel far among Indians of so suspicious a character, 
I contented myself with amassing such plants as the ne^h* 
bouring rocks afforded. A short time after our return to the 
vessel, some hooks were stolen from the boat ; but on inform- 
ing Macuinna that we were resolved t<» procure the articles 
which were carried off, a canoe was dispatched, which quickly 
returned with the property 

My herborizing yesterday had attracted the notice of the 
natives, and several of them brought plants to sell in their ca- 
noes. To encourage this disposition, I bought them all, and^ 
by this means, ascertained that some of the vegetables brought 
by the Spaniards still existed in a degenerate state. In this 
situation, I also obtained specimens of the Fucus pyriformis^ 
a plant much more plentiful in the southern hemisphere. This 

* Chamma is the root of a plant resembling the wood hyacinth, and m7^ 
hi is the bemes of the GnaUkfria ^Mon, which »re of the siae of blsck 
•unrants^ but have a much sweeter taste. 
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pltfnt, which bad attracted the notice of the illnstrious Cook, 
is probably the longest vegetable known, and is often many 
. bundled leet in length. It is remarkable, that a slender sea* 
weed should exceed in length the tallest of the giants of the 
fdresty-^the pines of the. north, and the palms of the tropics. 

All the Indians of Nootka have flat heads, rather more coni- 
cal in their shape than the sculls of the Columbians. They 
are extremely fond of painting, and draw lines of various co- 
lours over thor eyebrows and cheeks, and then lay on a layer 
of powdered mica, ndiich ^ves them a fearful appearance. 
Their heads are powdered with the down of fowls. When 
unpainted, the higher ranks are very cleanly, and seem to be 
frequent in their ablutions. 

Our stay at Nootka was too short to enable us to acquire 
much knowledge of the customs of its inhabitants, and much 
of what we learned has been long known to thepubBcI It is, 
however, interesting to know that their language is merely^a 
dialect of that spoken on the Columbia, so that our interpre- 
ter could easily m*ke himself unda!%tood. Their manners 
differ very little from those of the Columbians, and it is high- 
ly probable that they are the ramifications of a single nation. 
Although the knowledge of uncivilized tribes acquired by the 
^liort vi^ts of navigators is highly curious, there are many 
facts which can only be acquired by a closer ^ew, and a longer 
residence among them. In this manner, Mozino, the botanist 
i%hp accompanied Quadra, obtained much interesting matter ; 
but my acquaintance with his researches is confined to a few 
extracts in different works. 

{To he continued.) 



Art. IX. — A Chemical Essay on the Art <^ Bctking Bread. 

By Hugh Colquhoun, M. D.* 

Thb leading object of Dr Colquhoun in the chemical part, of 
his interesting paper, is to determine the nature of what is 
termed the panary fermentation; and of the three chief coa- 
^tituents of wheaten-flour, starch, gluten, and the saccharide 

• Extract from the Annals of Fhilosopky for September. 
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r^ to asceruiio which is essentiaUy coDcemcd id that 
proooaa. The researches of Dr C. hare led him to the opi- 
joioiit thtii the fenneiitation in dough » so far as it is usefui to 
th^ baker, is solely owing to the resolution of the saccharine 
piriiKaple of the flour into carbonic add and alcohol, in conse- 
quence of its being brought into a situation predisposing it to 
pads into the vinous fermentation. 

. If the saccha]:ine fermentation be suffered to exhapst itself 
in any dough, a n^w fermentation of a different kind (die 
licetous) will succeed it ; but it is the'Iatter which is injurious 
,to the bread, while the former is the source of all the benefits^ 

' wbi<^ the best fermentation can confer. 

Dr Colquhoun proves, in the first instance, that the starch 
find gluten are not concerned in the fermentation. Starch, he 

" observes, ^* evinces no tendency to undergo any decomposition 
I^ mere exposure for a few hours to the moderate temperature 
used in the preparation of dough ; and even moist gluten, in. 
the short period necessary to commence and complete the fer- 
pientation of dough, would sustain no change in its appearance 
or chemical properties, though exposed either joer se^ or mixed 
with yeast, to the temperature just mentioned ; yet the fer- 
maitative process in dough is strong under these very circum- 
stances. Besides, it is certain, that if spontaneous decomposi- 
tion, either of the starch or the ^uten,' always of compara- 
tively tardy excitement, were once conmienced and left un- 
checked in circumstances so fiivourable to decmspositioii as 
il^ the baking process, with respect both to mmsture and tern* 
perature, it would of necessity continue with regular and un- 
abated energy, so long as a particle of ^ther substance remained 
unaltered. But in dough, though the fermentation commences 
soon after the mixture of yeast and hot water with the flour, 
and goes on actively and in full vigour for a given period, vary- 
ing from twenty-four to forty-eight hours, it stuidenh/ stops shorty 
while yet it is quite obvious^ that much of the starch and of 
the glttten remains untouched. In fine, it may be mentioned, 
as conclusive of this question, that when fermentation has 
thus ceased in dough, neither the addition of fresh yeast, nor 
of fresh starch, nor of fresh gluten, nor of all the three com- 
bined, has the smallest effect in renewing the process of fer- 
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mentatioii. And it has been ascertained by M. Vogel, that 

rin baked bread there exists pret^ nearly the same quantity of 

:gluten at in common wfaeaten-flour, and that of the stardi, 

tbreeufourths remains entire ; while the other fourth is only 

converted into a gmnmy matter, similar in appearance and 

properties to torrefied starchy a change which could have no 

efiect in infusing a gaseous body into the bread. It seems^ 

therefore, to be a point scarcely admitting of additional proof, 

that it is neither the starch nor the gluten which is concerned 

in the ordinary fermentative process which takes place in 

jdough.*" 

Th^ mucilaginous and albuminouarprindplesof wheat^floor 
•exist in such small proportion that they cannot be supposed 
oapable of causing fermentation. The only remaining con* 
stituent, therefore, is the saccharine matter, a princnple con- 
tained in wheat-flour to the amoiint of five per cent.., and 
which, from its strong tendency to ferment, will readily account 
for the phenomena. In confirmation of this view, Dr C, 
made the following experiments. ^^ After suffisring thc^ fer- 
meotati ve process to exhaust itself in a mass of dough, and the 
dough to be brought into that ntuation in which the addition 
neither of yeast, nor stardi, nor gluten, had produced any 
effect on a similarly ex-fermented mass, I tried the renewal of 
a little yeast to the dough, alcmg with a small addition of the 
cyther constituent of the fiour, the saccharine principle. On 
adding common refined sugar in these circumstances to die 
amount of four per cent., the process of fenmwMion immedi- 
aMff recommenced^nxkd in its appearance^ activity and dmtUicB^ 
was just a repetition of the previously exhausted process of 
fermentation. After a lapse of about the same period, it, in 
the same manner, ttdaUy ceaaedJ^ 

This experiment, taken in conjunction with the foregmng, 
seems to leave no doubt that the saccharine principle is the 
true and only cause of the fermentation. Dr C. mentions one 
fact, however, which at first sight appears contradictcnry ; 
namely, that a loaf of welLbaked bread contains nearly as 
much saccharine matter as is contained in wheaten-flour pre- 
viously to fermentation. Thus M. Vogel found 8w6 per cent 
of sugar in good bread. Dr C. explains this circumstance in 
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two ways. In the first place, the baker never allows the whole 
sugar to be destroyed, lest the acetous fermentation should 
set in. As soon as the fermentation has proceeded a certain 
length, and before all the sugar is decomposed, its progress is 
arrested by the heat of the oven. In the second place, Dr C. 
is of opinion, that some of the starch is converted into sugar 
during the baking. Pure dry starch does not indeed undergo 
this change ; but if any part of a loaf ehters the oven in the 
state of gelatinous starch, then saccharine matter is actually 
formed at the expence of the starch. This was proved by an 
experiment, in which wheat-starch was gelatinized by hot 
water, and mixed with dough. The bread so formed had an 
unusually sweet taste. Dr C. thinks it probable, that, in the 
common process of making dough, a portion of starch is con* 
verted into the gelatinous state. 

Having established that the fermentation of bread is merely 
an instance of the vinous fermentation, during which saccha- 
rine matter is resolved into alcohol and. carbonic acid, Dr C. 
of course infers, that the production of an acid, when the pro- 
cess is allowed to continue too long, is owing to the acetous 
supervening on the vinous fermentation. He also suggests, as 
a probable circumstance, that a little lactic acid is produced as 
well as vinegar. 

Dr C. has also discovered an easy and certain method*of de- 
stroying the acescency of dough, when the fermentation has 
accidentally proceeded too far, without giving any unpleasant 
flavour or noxious quality to the bread. A quantity of ordi- 
nary loaf-dough, when just fit for the oven, was put aside in 
a warm situation. The acetous fermentation was soon esta- 
blished, " and at the expiration of twenty-four hours, upon 
opening up the dough, which was still in a state of strong f^. 
mentation, a very acid odour was plainly perceptible. The 
taste was also distinctly, though weakly, acid. After taking 
two pieces, weighing five ounces each, from the general mass, 
it was once more set aside. Into one of the portions thus 
chosen were kneaded ten grains of the common carbonate of 
magnesia, and then both were, after the usual manner, baked 
in the oven. The difference between the two loaves, when 
baked, was most striking. The bread which had been made 

n 
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flfom the sour dough alone had a taste distinctly peroeptable of 
acidity, and a smell so sour as must have rendered it almoat 
unsaleable, while that which contained the magnecna present- 
ed not the slightest indications of any kind of sourness, and 
appeared in all respects an excellent loaf.^ 

<< To vary the experiment, an attempt was made to correct 
the acidity of the dough after standing twenty-four hours 
longer in a warm place, and when it had become strongly acid. 
^^ Four portioBA of this dough were Bow taken, all of which were 
baked after the usual form, but with this difference in their 
composition, that one was put into the oven made of the same 
dough just .as it stood ; a second had four grains, and a third 
eight grains of the carbonate of magnesia kneaded up with 
them, and to the fourth was added sixteen grains of the com- 
mon crystallized carbonate of soda. The first loaf, when^baked, 
possessed^ in a very rank and strong degree, both a taste and 
smell of acidity. In the second, the jBcidity resiained faintly 
perceptible, especially in the small* In the third, the loaf had 
no acid or other ditogreeable property whatever. In the 
fourth, there was no acid taste, but a slightly acid smell.^ 

*^ These results appear quite decisive. For thus the exhi- 
bition of eight grains of the carbonate of magnesia to five ounces 
of dough, or about thirty-two grmns to the pound, which is 
about fifty-two grains to the pound of flour, proved amply 
sufficient to correct an acidity which had been idlowed to pro? 
ceed to an extreme hardly ever known in practice. And in- 
deed in the great bulk of instances a much smaller quantity 
would be found com'pletely sufficient ; so that, in all probabi* 
lity, three ounces of carbonate of magnesia to every lOQ 
pounds of flour would be found to serve the purpose, pro* 
vided a due incorporation of the magnesia were effiscted 
thoughout the substance of the bread.^* 

In the second part of this interesting essay, published in 
the Annals of PhUoaophy for October, Dr Colquhoun makes 
some remarks on the processes for introducing an elastic fluid 
into dough, which has not undergone the panary fermentation. 
One of the methods which have been recommended for this 
purpose, namely, the use of water charged with carbonic acid 
gas, was found quite ineffectual as well for exciting fernOenta* 
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ticMi, M for causii^ the dimij|^ to «xp«nd» in tbe pfQCfim ^ 
bttkang, iato a light qpongy bread. The ftuI^sarboQftte.iof 
auHBonia, on the 0QDtrary» a gubslan^e frequ^Uy emp)Qy«4 
hf bilkers for rendering dough pQrou9» afforded very favoai'<* 
able results; and the experimenta mmh hy milling dqu^ 
with an jEtlkalioe carboaale or the cftrbmate of nii^gi^a, and 
then decompofliBg: the salt, by meana of an acid, were likewise 
satisfactory* The bread made with the latter, though dedbdr 
edly inferior tocomHKmloaf-^lnread, was light and pbrou^^when 
ccttBpaared to that made with nnfermei^ted dough. 
. But the niiost novel facts contained in the second part of the 
essay regards the manufacture of gingecforead* the fonna^ 
tion of which is thus described : ^^ The ingredients are Qour* 
treacle, butter, common potashes, and alum. After the butter i^ 
melted, and the potashes and alum lUre dissolved in a littkt 
warm wat^, these three ingredients, along with the treaoley 
are poured among the flour which is to form the basis of the 
bread. The whde is then thoroughly incoqiorated together, 
by mixture and kneadii^, into a stiff dough. Of these several 
Gcmstituents^ the alum is found by the baker to be the leas| 
essential, although, it is useful in having a declHed tendency to 
make the bread lighter and crisper, and in accelerating tb^ 
taitdy period at which the dough ia in the most advantageous 
eopdition for being baked into bread. For it is one of the most 
remarkable parts of the present system of mampulation, thai 
^ngerbread-dough, however thoroughly kneaded, almost invar 
riably requires to stand oVer for the space of from three or foiiv 
to eight or ten days, before it arrives at that state which is best 
adapted for its rising to the fullest extent, and becoming duly 
msified in the oven. And experience has shown^ that it may 
be allowed lo stand over even for the period of several weeks, 
rather with advantage than loss in this respect. It is true» that, 
from causes not well understood by the baker, the dough of 
gingerbread becomes thus matured and ripe for the oven, on * 
some occasions much more speedily than on others ; but, in 
general, if the dough were fired at an earlier period than has 
just been mentioned, the baked bread would more or less 
resemble in compactness a piece of wood, in proportion to the 
time by which its baking had been prematurely hastened.''' 
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Of ibe^ievcavl ingredknts wfaieh Mter into the ooDrtitution 
of gmgeiiireadi Dr Colquboon has proved that the only ones 
which areeissential Ibr rendering it light and spongy are txea- 
cle and carbonate of potash, and there can be no doubt that 
their mutual action consists in the evolution of carbonic acid 
gas. But in order to establish this pcHUt with certainty, '^ the 
{Substitution of carbonate of soda, and of carbonate of magne^ 
fiia for carbonate of potash, was tried, and it invariably turned 
out that the bread in these cases expanded just as well in the 
oven, as when an equivalent quwitity of carbonate ci potash 
had been employed. And when, on the contrary, in place of 
these substances, there was mixed up with the doc^h eiAw 
caustic potash or caustic magnesia, the bread never expanded 
in the slightest degree in the process of baking, wheth^ the 
dough was baked when recent, or after being kept a consider* 
able time. From this it resulted, that the-presence ai an alka- 
line carbcmate was clearly essential to the gasifying of the gin- 
gerbread-dougfa ; and it seemed almost a necessary inference, 
that the rising of the bread during the baking is produced by 
carbonic acid gas, and that this gas is developed in consequence 
of some mutual' action which takes place between the' treacle 
and the alkaline carbonate.'" 

The evolution of carlxmic acid gas, imder these circumstan- 
ces, can alone be attributed to the presence of a free acid, ila 
treacle. *^ That such an add does, in a greater or less degiee^ 
always exist in treacle, seems proved by the fact, that, of mai^ 
specimens which were examined in the course of the expert^ 
meitts jiist mentioned, all possessed' distinct traces of acidity, 
and to an extent sufEcient to enable them to communicate a red 
colour to vegetable blues ; but the amount of lincombined add 
present in all these cases appeared to be very trifling, and it 
was difficult to ascribe to its sdie f^ency the production of 
effects so striking. It cannot be doubted, however, that tkfe 
uncombiilied acid must operate to a certain extent in ^odii- 
dng a decomposition of the alkaline carbonate ; and it may 
be conjectured also, that the superiority in the expanding 
power of old dough is occasbned either by the addition^ 
acidification of a small quantity of the treacle, to whidi it 
would be diisposed during the keeping, by its state of mixtim 



80 ^ Dr Cdquhoun on the Aft tf baking Bread, 

• 

with tibe flour, or by the ciicttmstance, that the carbonic acid gu, 
dia^gaged by the uncombined acid contained originally in the 
treacle, has thereby more leisure to penetrate into the system 
of the dough, and to produce a more complete separation of its 
particles. And it may be mentioned, as a circumstance insi^ 
port of this explanation, that though the period of keeping re- 
quisite in the preparation of gingerbread-dough is generally 
from five to ten days, it is sometimes materially less, and that 
without the manufiicturer s being able to assign any cause for 
the vitiation. But this, of course, might be readily accounted 
for on the supposition, that treacle generally contains a variable 
quantity of uncomUned acid, and that this ingredient is the 
true agent in developing carbonic acid gas within the dough, by 
its action upon the alkaline carbonate. Upon the whole, there- 
fore, it seems not improbable, that the mutual action of the 
potashes and treacle, out of which results the gasifying of gin- 
gerbread-dough, consists in the treacle containing a litle un- 
combined acid, which, uniting with the potashes, sets carbonic 
add gas at liberty, and thereby renders gingerbread light and 
elastic.^ 

<^ In the course of performing these experiments, the details of 
which have been subjoined in a note to p. 27^9 ^^<^ the results 
of which have led to the above conclusions, it was impossible 
not to be impressed with a sense of the inconveniences that of- 
ten arise to the baker from the delay occurring in the process, 
and of the iqjury which may not unfrequently accrue to the con- 
sumer, from the deleterious nature of one of the ingredients 
which is essential in the present system. This is the carbonate 
of potash, which it is always necessary to use in such a quantity 
as gives a distinct disagreeable alkaline flavour to the breads 
whei^ver this is not disguised by mixture .with some aromatic 
ingredient. Nor can there be much doubt, that if gingerbread, 
as now made, were eaten in any considerable quantity, it would 
prove injurious to any delicate constitution, in consequence 
merely of the laige amount which it contains of this alkaline 
substance ; and if such a consequence as this may follow, even 
in the case of the most carefully baked gingerbread, it is plain 
that, in the hands of a careless or unskilfrd mechanic, the em- 
ployment of such an ingredient is extremely inconvenient. It 
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appeared, therefore, to be a very desirable matter to procure 
some substitute, which, while it formed an equally well-raised 
bread, might save the delay of the baker, be less disagreeable to 
the palate, and quite harmless to the constitution ; and, accord- 
ingly, it was not without experiencing very considerable plea«> 
sure, that after having made various trials, a mode of com- 
pounding and preparing the dough was actually found out, 
which appeiurs to unite all these advantages. The substitute 
which proved the most perfectly successful was a mixture of 
common carbonate of magnesia and tartaric acid ; and in mixing 
up the dough, there will be found a practical expediency in 
employing a considerably larger quantity of the alkaline carbon 
nate than is strictly necessary to neutralise the acid. But the 
shortest and simplest mode of explaining how this process is 
found to woric, will be to quote an example of its use : the fol- 
lowing statement is therefore submitted, of the mode of preparing 
what will be foimd in practice to be a very good dough, parti- 
cularly for that kind of thin gingerbread, well known under the 
naihe of Parliament cakes. 

*^ Take a pound of flour, a quarter of an ounce q£ carbonate of 
magnesia, and one-eighth of an ounce of tartaric acid ; let the 
butter, treacle, and aromatic ingredients, be added in the same 
manner as at present. The use of alum will not be found of 
any advantage, and will be better dispensed with ; as it is in 
itself an unwholesome substance, and any good e£Pects which it 
can produce are in all probability completely supplied by the 
tartaric acid. It is necessary that the alkali employed, the 
magnesia, should be uniformly diffused throughout the whole 
mass of the dough, an object which will be always best effiscted 
by intermixing it, bruised to an impalpable powder, with the 
flour, peviously to the addition of any other ingredient. After 
these have been well mingled, dissolve the tartaric add in a 
small quantity of water, and, having melted the butter, pour 
it, the treacle, and the acid solution, into the mixture of flour 
and magnesia. Let the whole be incorporated into a mass of 
dough by kneading, and then set aside the dough, for a period 
varying from half an hour to an hour. It is then fit for being 
baked into bread. The delay of at least half an hour has the 
practical benefit of giving full time for the acid to act upon the 
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alkaline carbonate, so as to render the dough loose and short, 
or, as a baker would say, to bring it into a state of strong fer- 
mentation. The dough prepared in this manner, should never 
be kept longer thaft two or three hours before being piit, into 
the oven, from which it will in due time be obtained, in the state 
of a light, spongy, pleasant bread. 

'^ By the method now proposed, not only is the delay avoided 
which is so inconvenient in the system at present practised, but 
there is no unpleasant flavour discernible even when the bread is 
not at all confected with sugar or spices, and there is no ingre- 
dient in it at all injurious to the most delicate constitution. 
The expence of making gingerbread in the manner above stated 
is a trifle greater than that in which carbonate of potash is em- 
ployed. The difierence, however, is so extremely small, as 
scarcely to make any sensible addition to the price of even the 
most ordinary kmds of gingerbread.* 

^^ As a matter of curiosity, the mode now mentioned as having 
been successfully employed in rapidly gasifying the dough of ' 
gingerbread, was tried upon the dough of plain bread, to see 
whether it might there have the efiect of proving a complete 
substitute for the common yeast-fermentation. The result was 
in the. highest degree favourable, and the biscuit which had been 
the subject of the experiment was as light and pleasant as if it 
had been prepared upon the fermentation-system. This experi- 
ment was more, however, a matter of curiosity, as already 
mentioned, than of much practical utility ; for although the 
present process of the baker is slow and somewhat tedious, yet 
it is also cheap, and simple, and sure ; and it is only in those 
comparatively rare cases, when, either from want of yeast, or 
from deficiency of time, it would be impossible to have recourse 
to fermentation, that the use of the process here suggested 
might be a matter of some advantage to the manufacturer. It 
should not be omitted to mention, that the presence of the 
neutral salt, the tartrate of magnesia, necessarily formed by that 
Union of the acid and alkali which furnishes the supply of car- 

• *' Tartaric acid may now be purdiased at 4s. 6d., and carbonate of mag- 
nesia at Is. 4d. per iK)und : it is obvious, therefore, that the cost of the 
quantity of these materials necessary to convert seven pounds of flour into 
gingerbread, will amount to only about 5d." 
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bonic acid gas, was found to impart to the simple bread a 
slightly vapid taste ; but the addition of a very trifling quantity 
of sugar is quite sufficient to conceal this. There is subjoined 
in a note, the process followed in preparing biscuit with these 
ingredients, which is indeed so simple, as scarcdy to require 
any particular explanation. 

^^ Such is the mode of preparing a well-raised gingerbread, 
which, out of a variety, of trials, seemed by far the most success- 
ful, and the most advantageous, both to the manufacturer and 
l;o the consumer. But there are various other ingredients 
which may be effectually enough employed for the same end, 
and some of which deserve to be mentioned, as tending to throw 
ligh£ upon the rationale of the process, which is, in principle, 
the same in every case. 

^^ Thus, for example, the bitartrate of potash, instead of tar- 
taric acid^ may be employed, along with die carbonate of mag- , 
nesia. When this substance is used, there is a degree of spur- 
ness, just perceptible to the palate, in the flavour of the bread, 
and which it is not impossible that some tastes might regard 
in the light of an improvement. Another method, and quite 
an efiectual one, is to use the carbonate of magnesia alone, with- 
out any add admixture, only to an extent doubly or trebly 
greater than when it is conjoined with tartaric acid ; and the 
result will be* that the dough becomes as speedily fit for being 
baked, and yields as spongy and as light a bread. If again the 
carbonate of potash, along with an equivalent quantity of sul- 
phuric acid, be intermixed with dough, it has the eiFect of fit- 
ting it for the oven as speedily as any of the other methods 
above-mentioned. But it communicates to the bread a taste 
decidedly bitter. 

" There have now been detailed a few of the modes, in which 
much delay and trouble may be saved to the manufacturer by 
his employing the mutual action of an acid and of an alkaline 
carbonate, which shall take a speedy effect, and generate a due 
supply of carbonic acid gas within the dough, after it is made. 
It is only, however, the first mentioned substitute for the pre- 
sent noxious ingredients of carbonate of potash and alum which 
can be considered the best adapted Yor practice, both as being 
in itself the most convenient and simple, and also as possessing 
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the advantage of containing no eleanent in the least degree pre- 
judieial to health* The others have been quoted printipally to 
show the true nature of the action which takes place in ginger-. 
bread-doiigb, in the present tairdy process, as well as in the 
other methods. There is yet another process of gasification, 
however, which should be mentioned, as it is occasionally rc^- 
sorted to in the manufacture of this kind of bread, as well as in 
that of many others, and with the same complete success. This 
is by using the sesqui-carboinate of ammonia, whose efficacy and 
the nature of whose action in expanding all kinds of dough in 
the process of baking, have already eome under our notice. If 
this salt be employed in* the proportion of half an ounce to the 
pound of flour, the dough containing it, however recent wh^ 
baked, will always form itself into a good Mght bread ; and it is 
oa this account a very common practice with the baker to add a 
certain quantity of it .to his ordinary gingerbread-dough, when he 
is under the necessity of ^soployingit in its recent state, before 
)t has been sufficiently matured by keeping. The bread so 
f(»rmed is found to possess an extremely agreeaUe flavour, and 
it is also marked by the peculiarity of having the upper surface 
unusually daik and glossy. In this l^ad, also, as in others 
similarly aerified, there remains always a certain trace of am- 
monia, which would be plainly perceptible, but for the confec- 
tions which disguise it.**^ 



Art. X. — Observations on the Comet of 18^, cmd on the 
Changes which take place in the figure of the tail, tending 
to establish the eosistence of a rotation roimd its awis. By 
Mr James Dunlop, Paramatta. Communicated by Sir Tho- 
mas Makdougall Bbisbane^ K. C. B. F. R. S. London 
and Edinburgh. 

On the 21st July 182S,. I discovered a body, nearly in the pa- 
rallel of 44 Taurus, which I strongly suspect to be a very small 
comet ; the nebulosity is exceedingly faint. I can perceive ra- 
ther a condensation near the south following extremity ; the ne- 
bulosity is perhaps two minutes in length, and nearly one mi- 
nute broad. 
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- Jtdy 97th,— At 17** 80' mem, time, I got a very distinct view 
of the comet ; the tail extends about 15^ in length, and about 
4' or 5' faroad at the extremity ; the tail is bright at the ndes, 
with a dark space in the middle. — I can perceive a bright point 
in the head or nucleus. 

Sept. Sth, — At 14^ 13' mean time, the comet is very bright, 
and gready increased in splendour, but the dark space in the 
tail does not exist. 

Sept. 12^A.— At 15^ 40' mean time, comet rapidly increasing 
in splendour. The head is round and well-defined, the tail is about 
2^° in length, with a dark space in the middle, and rather sud- 
denly bright at the sides. This is the first time that I have seen 
the head round and well-4efined. 

Oct, 2d.-^I expect the comet will eclipse ri Eridani, a star of 
the third mi^. 

At 4i^ 41' sidereal time, the comet is north, following the 
star. 

At 4^ 49^ the nucleus is still distinct, and very near the star, 
but I can see nodiing of the head, and a considerable portion 
oi the tail is also invisible, the star being very near the centre. 

At 4^ 57' 36'', the nucleus of the comet must be exactly, or 
very near in the line of the star. I think this must be very near 
the moment of the comet^s conjunction or transit over the star. 

At 5^ 6' I can see the small point or nucleus of the comet pre- 
ceding the star, and very near it. It is merely a point of a 
dusky red colour. I cannot estimate.its diameter at more than 
one-third of a second. The head of the comet is still invisible, 
and also part of the tail. 

At 5^ 10', the nucleus of the comet is still very distinct, but 
the head is still invisible. 

For about the space of two minutes of time, I could perceive 
like star very sensibly diminish in splendour, and assume a more 
dull and planetary aspect, the straggling rays being sensibly 
cut off. ^ 

About 4»» 66' 39" or 41", the star made a very sudden tre- 
mor, perhaps 3" or 4" of a degree up and down in the tele- 
scope—- or, as it were, staggered in its march through the field — 
as if the telescope had been slightly touched by the hand, or a 
shif^t tremor from the wind, but neither of whieh I think was 
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the case, but that it was the instant of the small nucleus pas* 
sing over the star. 

Oct. 4ith. — ^At 1 2^ 0' mean time, the tail of the comet is l6^ 
or 11" long, and about 2^° broad. The nucleus of the comet 
is sensibly nearer the preceding side of the head, and not in the 
centre, as I have formerly observed it. 

Oct. 5th. — ^At 9^ S(y mean time, the comet is north following 
417 Cetus, about one minute of R. A. in time, and about W^ north 
o^ the star ; the tail is about 10° in length, and perhaps 2° broad 
at the extremity. The tail is brightest in the middle and conti- 
nues for about 3° or 4° from the head, without very sensibly 
varpng in breadth. It passes north following of ^ Ceti, where 
it begins suddenly to increase in breadth, a^d tlie 363 Ceti is 
involved n^ar the preceding side of the tail, where the faintness 
commences ; but nearly in the direction of g Ceti, there is the a^ 
pearance of a second branch forming, which at present is not more 
than one fourth of a degree in length. (See Plate II. Fig. 1.) 

Oct. 7th. — At 11^ mean time, the tail of the comet is about 9® 
in length, and very faint towards the extremity, and is divided 
into five bars or branches, with a dark space between each. 
The principal branch is rather preceding the central line of ihe 
tail, and is considerably the longest and brightest ; the branch 
on the following side is longer than that on the preceding side, 
as about 7® to &° from the head to where the branches separate 
is about one degree. The light of this space in the neck is 
nearly uniform, but not equal in brightness to the head, ^he 
head seems much more condensed than it was on Wednesday, 
(the 5th) and much brighter, but the tail, as a whole, is fainter 
and shorter. (See Fig. 2.)* 

N. B, — The tail is nearly due north, probably rather proc- 
eeding. 

Oct. 9th. — At 12^ mean time, the tail of the comet is north 
preceding. The branches do not exist, neither does the tail 
spread so much at the extremity ; as on the 7th, it is pretty 
bright for about two degrees from the head, then breaks oif 
faint, suddenly. 

Oct. lOth.—At 11»» 87' mean time, the tail is fiilly 1 V or 12° 
in length, diverging v^ suddenly for about 2|° from the head ; 
the following side of the head is not so well-defined as the pre* 

11 
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ceding side, and the nucleus is not in the centre of the head, 
but certainly in the preceding side of it, whjich side is sharply 
define^- The broadest part of the tail is little more than one 
degree, and the position of the tail north rather preceding. 

At 12^ 17^ mean time, the tail yery gradually diminishes in 
brightness from the head to the faint extremity, which may be 
about 1 1^ in length, and one degree broad ; the narrowest part of 
the tail is not immediately joining the head, but about one degree 
distant, where it diverges rather suddenly to about 2|^ from 
the head, and remains nearly of the same breadth to the faint 
extremity ; the tail is north preceding. (See Fig. 3.) 

Oct. IfUh. — At 11^ 21' mean time, the tail of the comet is 
singularly curved concave towards the east, or following side, 
and fully 7^ in length ; there is a considerable branch on 
the preceding side, about three d^ees in length, and also a 
short branch about one degree in length on the following side ; 
the head is much condensed, more so indeed, than ever I have 
seen it ; the tail is about 7^ or 8^ long, and somewhat less than 
2° broad. (See Fig. 4.) 

At 13^ 2T mean time, the tail is certainly more suddenly 
purved close to the head, and the principal branch is divided 
into two ; the preceding branch is brighter, and considerably in- 
creased in length ; and the following short branch is more fiUed 
up towards the principal branch ; the tail seems rather broader, 
and is certainly shorter than it was at 11^ 21'. 

At 14^ 17', the general appearance much the same as at 
12^ 2T ; the tail is about S'' broad at the extremity of the branch- 
es, and not more than 7^ in length, the tail is evidently much 
broader than it was at 11** 21', and shorter ; but the branch on 
the following side has increased considerably in length. (See 
Fig. 5.) 

Oct, 14dh. — ^At 8^ 10' mean time, the tail of the comet is 
certainly much longer than it was on the 12th, and very differ- 
ent in appearance ; it is fiilly 10^ in length. The head is less 
bright, and the nucleus or (condensed part) is neither so bright, 
nor so large. The preceding side of the tail ;s strongly marked, 
bright, and well-defined for. about 3^"^ from the head, whei*e a 
fiunt narrow branch strikes off at a considerable angle, and 
.nearly equal in length with the principal branch ; also a very, 
considerable ^nebulosity exists on the foUowing side, shooting 
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out from the head about one degree in length. The tail is near- 
ly a straight line from the head to where the branches separate, 
when it curves off suddenly concave on the following side. 
(See Fig. 6.) 

At 9*^ 2ff mean time, the general appearance much the same 
as at 8^ l(y. The faint narrow branch preceding is rather fainter 
at the extremity, and the nebulosity or branch on the following 
side is much brighter, and about a degree and a half in length ; 
also on the preceding side of the head a new branch is growing 
out. This side of the tail is not so sharply defined as at last ob- 
servation ; the head is bright, but the tail is fainter towards the 
extremity. (See Fig. 7.) 

At 10** 25', the collecting matter has extended at least 2^ 
on the following side, is considerably broader, and appears se- 
parating to form another branch ; also the formation of another 
branch on the preceding side is rapidly advancing, and the ne- 
bulosity is extending^ to a greater distance round the head. 

At 12^ 0', the general appearance much the same as at last 
observation. The following new branch is about &"" in length, 
and the preceding fidly 1|°; they are not yet separated from 
the principal branch gr tail. The head is certainly not so much 
condensed, or so bright ; the tail, also, is fainter than it was 
early in the liight ; it appears, as it^ increases in length and 
breadth, that the cometic matter becomes more thinly spread, 
and no new supply of luminous matter ; the head is larger, but 
sensibly less condensed near the centre. 

At Id'' 0% the head and tail much broader and fainter, the 
branches shooting out on each side from the head, are evidently 
formed, and beginning to be detached from the body of the 
tail. The narrow and condensed tail fit>m the head to where the 
original branches separate, is now a broad, faint, gradual light, 
about S5' broad. 

The tail is about 11*" in length, and S° broad at the extremity 
of the original branches, but it is not so much curved as it was 
early in the evening. (See Fig, 8.) 

Oct. ISth, — ^At 9^ 5' mean time, the tail runs out straight 
from the head about ll"" or 12^ in length, with three branches 
on the following side, and a new branch is shooting out fix>m 
the head on the preceding side. 

At 10** 16', general appearance much the same ; the new 
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branch is increased in length, but is yet much fainter than any 
of the others. 

At 10^ 40', the new branch on the preceding side is fully 2^ 
in length, and the nebulosity is extendi]^ to a greater distance 
round the head. (*'ig. 9) 

Oct, Wth, — At 11** \W mean time, the tail of the comet is 
about 12*^ in length ; the following side is slightly concave near 
the head ; there is a small branch about half a degree in length, 
shooting out on the following side from the head. The copnet 
is pretty bright, although the moon is present. (Fig. 10.) 

Oct. 19^A. — At 10^ 4<y mean time, although the moonlight 
is very considerable, I can trace the tail of the comet S" or 9"" 
in length. It is composed of a principal or central branch, with 
a smaller and fainter branch on each side, proceeding fi*<Hn the 
head ; ^ the branch on the preceding side is brighter and longer 
than that on the foUqwing side, rather less than two d^ees 
from the head. The rays of the tail seem to cross each other, 
and divei^ much the same as the rays of light through a exm- 
vex lens. Fig. 11. will better explain it. A note to the obser- 
vation says, — I have no doubt as to the apparent crossing of 
the rays near the head. . 

Oct. 20fA. — ^At 10^ 36', the moonlight is too strong to per- 
mit satisfactory observations ; the tail appears really to he short- 
er than it was last night, and I am convinced it it. It appears 
pretty bright for about 3^ from the head ; and for about 2^ it 
is faint and difficult to trace its existence. Again, towards the 
extremity it appears brighter, and I am sensible of its exist- 
ence for about 7^ hut cannot trace it farther. There are also 
branches, about 3^ long, shooting out on each side from the 
head, but cannot say which is the longest ; they are both very 
fefait. (See Fig. 12.) 

Oct 2\st — At 10^ 32' the comet is pretty bright ; the bead 
and tail of a regular figure ; but the clouds j»revent me from 
making such observations as I could wish. See the figure. 

Oct. 24^A.--At 10^ 40^ the comet has decreased consid^a- 
bly. I cannot trace the tail above S^'' in length ; the head is 
pretty bright, and the nucleus is jn the centre of the head ; and 
the tail is of a uniform figure, but cannot trace it more than S" 
in length. 

At 11^ 15' the appearance much the same. 
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Nov, Ist. — At 10^ 33' the comet pretty bright ; the tail 
about 7^ in length, and one half degree broad. About 1|^ firdna 
the centre of the head the rays of the tail cross each other, 
and diverge gradually to the extremity ; two branches shooting 
out from the head, one on each side of the tail, and about 2? 
in length. (See Fig. 13.) 

Nov. 2d. — At 10*" 5(y the tail is very bright, and about 7^ 
in length, with a branch on the preceding side, about 2? long, 
and another on the following side, about 1|^. The tail is more 
connected with the following side, which is the shortest ; also 
on the following side of the head there is a quantity of thin co- 
metic matter protuberant from the general round form of the 
head. (See Fig. 14.) 

*Nov, Tth, — At 8^ B&y comet pretty bright ; can trace the 
tail for nearly 9° in length ; the nucleus is very bright. Between 
2° and 3** from the head the tail becomes very narrow. (See 
Fig. 16.) The wing or branch on the following side is longer 
and more detached from the body of the tail than that on the 
preceding side. 

Nov. Sth. — ^At 9^ 46^ the Comet is very different in appear- 
ance from last night, the head is not round, 6r at all formed, 
it only resembles a blunt point, from which the tail gradually 
spreads in breadth, and diminishes in density, but continues 
bright at the sides, and dark in the middle from the head 
through the whole length of the tail. A very faint cloudiness 
surrounds the head, and extends along the tail on each side 
about 2°. The length of the tail is about lO'', and V broad at 
the extremity. (See Fig. 16.) 

The preceding rs a copy of my Journal of Observations on 
the comet, and also on the changes which I observed to take 
place in the figure of the tail. 

The different appearances which it presented are worthy of 

attention, and I trust these observations will be of service to 
compare with similar observations made in Europe, and also at 

the Cape of Good-Hope. 

By comparing the annexed. figures, (which were drawn with 
care, and afterwards compared with the comet,) a periodic re- 
turn may at least be suspected. Figures 1 , 6, and 10, are 
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^very similar, and may be suspected Co b&returns of the same 
epoch ; and Figures 2, 5, and 9, together with that of October 21 , 
which was hastily taken from a view of the comet through 
an opening of the clouds, may also be suspected to be returns 
of another epoch ; and also figures 8, 12, 14, 15 and 16, to be 
returns of another epoch ,— and the singular appearances on 
October 19th and November 1st, or Figures 11 and 13, are 
very similar, and are probably returns of the same epoch. 

' These four epochs agree to prove something like a rotation, 
or a regular succession of the same appearances ; and if we take 
the observations of the 18th, 19th, 20th, and 21st of October, 
or Figures 10, 11, 12, and October 21st, the period must be at 
least eight days, or less than one day. 

Or the observations of October the 6th and lOth^ Figures 1 
and 3,. would give a period of somewhat more than five days, as 
Figure 3 is evidently short of the epoch of Figure first ; also the 
observations of the 7th and 12th October, Figures 2 and 6, 
would give a {)eriod of more than five days, as Figure 5 is e^- 
dently not so far advanced as the epoch of Figure 2. 

But the observations of the 14th October show that the 
change of figure is very sensible in a short time, and the ob- 
servations of the 14th at 13 hours mean time. Figure 8 ; and 
the observations of the 15th at 9** 5' Figure 9, plainly show 
that the body must have made a revolution and somewhat more 
in 20^ and 5' of time ; for it is very evident that Figure 9 is 
farther advanced from the epoch of Figure 6 than Figure 8 is, 
and consequently the period of a revolution must be less than 
20^ Mid 5', by a quantity equal to the difierence between 
Figures 8 and 9- • 

From October 5th, a$ 9^ SO' to the 18th at 11"^ 13^ gives 
sixteen revolutions, and the time of revolution 19^ and &&., 

From October 6th at 9*" SC to the 14th at 8^ IC gives eleven 
revolutions, and the time of the revolution 19^ and 31'. 

From October 7th, at 11»» 0', to the 15th at 10*" 15', gives 
eleven revolution^;, and the time of the revolution 19^ and 36'. 

From October 14th, at 13^ O', to November 7th, at S^B&, 
gives twenty-nine revolutions ; and the time of each revolution 

ig'* 42^ 

From Oetob^r 19th, at 10^ 40', to November 1st, at 10»» 33' 
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gives sixteen revolutions ; and the time of the revolution 19>> 

m. 

From October 20th, at 10^ 36', to November 2d, at 10»» 60' 
gives sixteen revolutions ; and the time of the revolution 19t> 31'. 

From October 7tb, at ll'* 0', to November 8th, at 9»» 4lS 
gives thirty-nine revolutions ; and the time of the revolution 
19^ and 39'. 

By taking a mean of all these, it gives 19** and S& for the 
approximate time of the rotation. 

General Remarks. 

The tail has heea subject not only to continual, but (from 
the observations) to periodic changes of appearance, and also 
the changes about to take place first made their appearance at 
the head of the comet, sometimes shooting oiit from one side, 
and sometimes from both, but generally made their appearance 
first on the following side of the head. 

If these changes are occasioned by a rotation on its axis, 
the tail of the comet must be dependent on the nature of the 
materials of which the surface of the comet is composed, which 
must be very irregularly scattered on some parts of its-surface 
to produce the different appearances which the tail has pre- 
sented ; and if such be the cause, the change of appearance in 
the tail may be more remarkable in some comets than in others 
of equal magnitude, from the position of its poles with respect 
to the earth, and the irregularity of its sur&ce. 

But what may be the cause of these periodic changes in the 
figure of the tail I do not pretend to say. The observations 
are given in candour as they were made, and I leave it to those 
who may have made similar observations on the tail, and are 
better qualified to investigate the sulgect than myself. 

Similar appearances were observed by Le P. Cysat, in the 
tail of the comet of 1618 ; by Hevelius, in the tails of the 
comets of 1652 and 1661 ; and by Pingr6, in the tdl of the 
comet of 1769. As this will again appear about the latter end 
of 1835, or beginning of 1836, it will afford an opportunity, at 
no very distant period, of investigating more minutely the 
changes which take place in the tails of comets, which may 
lead, not only to suspect the cause of the change which takes 
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place, but to more satisfactory conclusions concerning the na- 
ture of the tail itself. 

James Dunlop. 

Pabamatta, New South Wales, 
Feb. 3, 1826. 
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Abt. XI. — Observations connected with the History of the De^ 
velopement of Magnetism by Rotation. By S. H. Chbistib, 
Esq. M. A., F. R. S. of Trinity College, Cambridge, Fel- ^ 
low of the Cambridge Philosophical Society, and of the 
Royal Military College. In a Letter to the Editor. 

Dear Sib, 

M.R Barlow^s ^^ Illustration of some facts connected with 
the D^elopement of Magnetism by Rotation,^^ published in 
your last Number, requires some comment; and however much 
I may regret that the pages of your valuable Journal should 
be occupied with such matter, I must beg that you will in- 
sert a few observations : it must, I assure you, be something 
of more importance which can agun call ray attention to the 
subject. 

If Mr Barlow, about the years 1819, 1820, &c. was engage 
ed ill a series of observations, in order to determine accurately 
the attractive power of circular iron plates, in different posi- 
tions, and at different distances from a magnetized needle, 
and likewise, with precision, their strong and weak points of 
local magnetism, I can only say that I had no knowledge of 
the circumstance. At the same time, I cannot avoid expressing 
my surprise, that he shpuld not have fallen upon the property 
in question, as no sooner had I' found it necessary to note ac- 
curately the deviation of a needle due to each particular posi- 
tion of an iron plate upon an axis perpendicular to its plane, 
than I discovered the peculiar effect due to rotation. Refer- 
ring to the experiments in which I was engaged when I first 
hoticed this effect,. Mr Barlow says, " Strictly speaking, how- 
ever, these experiments were not a repetition of mine.'^ I 
know not any latitude of speaking that could make them be 
so considered, since I am not even now aware of any which 
^r Barlow has made at all similar to them, — ^mine having been 
made with particular views of my own, with an instrument 
expressly constructed* in conformity with those views, and 
which had no reference to any views which Mr Barlow had 
taken of the subject. 
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Mr Barlow is not quite accurate in stating that the hypou 
thesis which I suggested was deduced from a comparison of 
his I'esults ; , the fact having been preciselj as I have-stated in 
your Number for June last. 

As Mr Barlow did not adopt the idea of a sphere circum- 
scriUng the needle itself, until after I had explained to him 
my particular views of the subject, and as neither of us can 
claim any originality when we indicsrte the relative situation^ 
of two points by a radius, the angle which it makes with a 
plane, and that which its projection on the plane makes with 
a plane at right angles to this, I consider that the statement of 
your correspondent, " Mr Christie, adopting the views of his 
friend Mr Barlow,'^ &c. is incorrect, and that therefore no 
courtesy could authorise it. 

I know not whether, from what Mr Barlow has stud of his 
having been in Edinburgh a short time before the publication 
of the report of our experiments in your Journal^ and of in- 
formation being derived from him, we are to consider him as 
the author of this report ; but if such be the fact, candour re- 
quired that, in his ^^ Illustrations of some Facts,^ &c. be 
should distinctly avow it For my own part, although I might 
have recollected that Mr Barlow was in Edinburgh at this 
time, I could ndt suppose that any statement, tending to in- 
fluence the character of a report of the philosophical disco- 
veries of others, as well as his own, could have been derived 
from him. 

The explanation that Mr Barlow has given respecting the 
detailed account of his experiments, which, without even the 
slightest reference to their connection with mine, appeared 
in the Edinburgh Philosophical Journal for July 1826, and 
of the arrangement as to the time of our papers being present- 
ed, renders a clear statement of facts necessary. 

When Mr Barlow, near the end of December 1824, or very 
early in January 1825, informed me that he had discovered 
some singular effects to be produced on a magnetised needle 
by the rotation of an iron shell near it, and mentioned some of 
them, I pointed out to him that these were simply a varia- 
tion of the effects produced by the rotation of an iron plate, 
which I had exhibited to him three years before, those effects 
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being, in my experiments, observed after- rotation, and in his, 
during its continuance. He afterwards mentioned to me, that 
^ a polarising of the shell at right angles to the axis, would ac- 
count for the phenomena he had observed ; when I stated to 
him, that this was precisely the species of polarisation which, 
I had so long since informed him, would account for all the 
phenomena I had observed as due to the rotation of an iron 
plate. As Mr Barlow, notwithstanding this^ was disposed to 
assign an ori^n to his experiments totally distinct fron^ mine, 
neither '^ good fellowship, nor the interests of science,^ re- 
quired that I should not include experiments on the rapid ro- 
tation of an iron plate in my paper. I, however, did not in- 
clude them. My paper was given to Mr Herschel, in its 
original form, on the 20th of April ; and on the S5th of April, 
I commenced a series of experiments, to ascertain myself, 
whether the effects produced during the rotation of iron are 
distinct from those observed after the rotation has ceased. 
This series was concluded on the 29th of April ; and some 
time after, when I considered that both Mr Barlow^s paper 
and my own had been read before the Royal Society, and 
when, in fact, I believe they had, I sent an account of these 
experiments as a supplement to my paper.* So that Mr Bar- 
low, however unintentionally, is incorrect in stating that it 
was in the interval between making the arrangement, that my 
paper should be the first presented, and the reading of the 
papers, that this supplement was added to mine, -f- As I sup- 
posed that Mr Barlow^s had been read, which it had, I cer- 
tainly did not consider it was necessary that I should formally 
notice his experiments, more especially as I was aware that 
Mr Barlow did not allow he had been led to his results by 
those which I had previously obtained, although he had been 
in possession of the general facts three years previously. 

As the magnetical effects produced by rotation at this time 
engaged a good deal of attention, on sending you in May 

* Mr Barlow's paper was read od the 5th May, mine on the 12th May, 
and I have reason to think, that this account was sent after the 15th 
May, 

t That this arrangement was not adhered to^ ap])ears from the date of 
the reading of the papers. 
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18259 a oopy of my paper ^* on the effects qf temperaiure on 
the intensity of Magnetic Forces^ and on the Di/wmai Varia^- 
tion qf the Terrestrial Magnetic Intensity,'^ read before th^ 
Boyal Society in June 1824, I thought it would be proper 
to call your attention to a note, in which I had mentioned the 
discovery I had some years before made, respecting the effects 
due to the rotation of iron, at the same time to give a brief 
notice (little more than the note itself,) of the principal of 
these effects, and likewise to state, that the same supposition 
of the iron being polarised in a direction perpendicular to the. 
dip, would account both for the phenomena observed after 
rotation, and likewise those during its continuance. This was 
the only notice of these experiments which I sent to any Jour- 
nal. 1 must therefore leave the responsibility of the ^* very 
iBJudicious remark^' complained of, with whoever may have 
made it ; at the same time stating, that I am not aware of the 
r^nark alluded ta Others must decide to whom the implied 
*^ want of candour^ should be appropriated. 

Having so frequently witnessed the application of Mr Bar« 
bw^s correcting plate, I am, of course, perfectly aware, that 
all motion of rotation is prevented, when the plate is once per-» 
manently placed in its position ; but should circumstances re-> 
quire its removal and replacement, its magnetism would, in 
particolar mtuations, be materially affected by any rotatory 
motion ^ven to it^ when applied on the iaxis, although every 
point mj^t be brought into precisely the same situation which 
it had previously. I am dierefore still of opinion, that it 
would be advantageous, if th^ axis were so formed, that this 
motion of rotation, on applying the plate, should be pre- 
vented. I remain, Dear Sir, yours very truly, 

S. H. Chbistie. 
Royal Militaby Acadbmy, 

•ith November 1826. 

Abt. XIL^mmOfh the Diamond Mines qf Southern India. By 

H. W. Voyssy, Esq.* 

xl AviKG lately visited some of the principal diamond mines of 
Southern Iddia, the few facts I have been able to collect re« 

* Abridged from the Asiaiic Researches, vol. xv. p. 120. 
VOL. VI. NO. I. JAN. 1827. G 
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specting the geological relations of that gem, I take the liberty 
of laying before the Asiatic Society. 

A knowledge of the matrix of the diamond has long been 
a desideratum in mineralogy. It has been hitherto supposed 
that this mineral was only found in alluvial soils ; and a late 
writer infers, from some circumstances attending a particular 
diamond, which had passed under his examination, that the 
matrix of this precious stone was neither a rock of igneous 
origin, nor one of aqueous deposition, ^* but that it probably 
originates like amber, from the consolidation of perhaps vegeta- 
ble matter, which gradually acqv^ires a crystalhne form, by the 
influence of time, and the slow action of corpuscular forces.^ * 

The reasoning may apply with justice to the particular. spe* 
cimens which have fallen under the observation of Dr Brew- . 
ster ; but as it is fully ascertained that diamonds have, for two 
centuries at least, been found in a rock generally supposed to 
owe its. origin to ^deposition from water, the application will of 
course be limited to the case of diamonds found in alluvial 
soils. 

A considerable range of mountains called the NaUa Malla 
(Blue Mountmns ?) lies between 77^ and 80^ of east longi- 
tude. Their highest points are situated between Cummum in 
the Cuddapah district, and Amrabad, a town in the province 
of Hyderabad, North of the Eistna, and vary in height from 
aOOO to 3500 feet above the level of the sea. 

The outline of these mountains is flat and rounded, very 
rarely peaked, and as they run N. E. and S. W., the ranges 
gradually diminish in height, until, in the former direction, 
they unite with the sandstone and clay-slate mountains of the 
Godavery, near Palunshah. Their union is certainly not very 
distinct, but is sufficiently so to entitle them to be considered 
geologically as the same range. In a southern and south-i^est 
direction, they probably extend considerably beyond the Pa- 
goda of Tripati. The most southern point that has fallen 
under my observation, is Naggery Nose, a well known sea- 
mark on the coast of Coromandel. Travellers to Hyderabad 
make a considerable detour for the purpose of crossing these 
mountains in their most accessible parts. Among the western 

• Edin. Phil. Joutn* vol. iii. p. 100. 
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passes on the Cuddapah road, are those of Bakrapet and Moor- 
condah on the bank of the Eistna, and those of Nakrikul, 
and Warripalli on the Ongole road, are among the eastern. 
The breadth of the range varies, but never exceeds fifty 
miles. 

The geological structure of these mountains it is difficult 
to understand, and it cannot be easily explained by either the 
Hiittonian or Wemerian theories ; the different rocks of which 
they are composed being so mixed together, without regard 
to order or position, each in its turn being uppermost, that 
it is not easy to give a name so definite, as to apply in all 
places* I once thought the term ** shistose formation^ would 
be the most ^mple'and untheoretical term ; but as clay-slate is 
probably the most prevalent rock, I have determined on giving 
that name to the whole, observing, however, that by *^ clay- 
date formation^ I do not mean the Wemerian Thousheiffer, 
the fourth in order of his enumeration of primary rocks, but 
merely a collection of rocks which I conceive to have been 
placed in their present situation at the same period of time. 

The ^^ clay-slate formation,^ then, of the Nalla Malla moun- 
tmns, consists ' of clay-slate ; of every variety of slaty lime- 
stone, between pure limestone and pure slate ; of quartz rock ; 
of sandstone ; of sandstone breccia ; of flinty-slate ; of hom- 
stone-slate, and of a limestone which I call tuffaceous, for want 
of a better name, containing imbedded in it rounded and axhm 
gular masses of all these rocks. All these vary so much in 
their imposition, and pass into each other by such insensi- 
ble gradations, as well as abrupt transitions, as to defy arrange- 
ment, and render a particular description useless. 
. It is bounded on all sides by granite, which everywhere ap- 
pears to pass under it, and to form its basis. 

Some parts detached from the main range, such as Naggery 
Nose, Worramallipet, and Nandigaon, a town in the Hyderabad 
frontier, with many others, have only the upper third of their 
summits of sandstone and quartz rock, the basis or remaining 
two-diirds being of granite. This range of moimtains is inter- 
sected by the rivers Kistna and Pennar, and both appear to 
pass through gaps or fissures in it, which have been produced 
by some great convulsion, which, at the same time that it 
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formed the beds of these rivers, gave passage to the aceumu-i 
lated waters of some vast lakes situated near the outlets. 

The tortuous passage of the Kistna, for upwards of 70 
miles,' is bounded by lofty and precipitous banks, which, in 
some places, rise to 1000 fe^t above its bed ; the opposite sides 
of the chasm corresponding in an exact manner. Ravines of 
this description are not unfrequent all over the range, and the 
exact correspondence of their opposite salient and reentering 
angles, together with the abruptness of their origin, totally 
preclude the supposition of their being hollowed out by the 
action of running water. 

Two of these remarkable chasms occur on the ^western road 
to the shrine of Maha Deo -at Sri Sailam, and would be totally 
impassable to travellers, but for the once magnificent causeway 
and steps which wind down the precipice. 

The only ropk of this formation in which the diamond is 
found is the sandstone breccia. I have as yet only visited the 
rock mines of Badganpalli, a village situated about twelve 
miles west of the town of Nandiala. 

The low range of hills in which these mines are situated 
appear distinct from the main range, but a junction of the 
north and south extremities may be traced with great facility. 

The breccia is here found under a compact sandstone rock, 
differing in no respect from that which is found in other parts 
of the main range. It is composed of a beautiful mixture of 
red and yellow jasper, quartz, chalcedony, and homstone of 
various colours, cemented together by a quartz paste. It pas- 
ses into a pudding-stone composed of rounded pebbles of quartz, 
homstone, &c. &c. cemented by an argil1o.jcalcareous earth of 
a loose friable texture, in which the diamonds are most fre- 
quently found. 

Some writers have miscalled this rock an^ygdaloid or wacken, 
and have described these mines as being situated on conical 
summits of that rock. The truth is, that the conical summits 
are artificial, and owe their origin to the sifting of the pound- 
ed breccia and pudding-stone, for the purpose of separating 
the larger stones preparatory to their being wetted and exa- 
mined. 
, The hill itself is quite flat, and not a single conical elevation 
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can be aeen* throughout* its entire extent. In my journey 
from Nttidiala on horseback, a view of the rwge for an ex- 
tent of twenty miles N. and S. was. constantly before me, and 
in no instance did I observe a deviation from the continued 
flatness. 

I legret that, kxt many years previous to my visit to these 
mines^ no fresh excavations had been made, so that I had no 
opportunity of ascertaining the mode in which the miners get 
at the breccia. I saw many holes under large blocks of sand- 
stone, of about five feet average depth, most of them blocked 
up by rubbish. I was told that at that depth the diamond 
bed was found. 

The miners are now content to sift and examine the old 
rubbish of the mines, and they are the more bent in doing 
this, from an opinion which prevails among them, and which 
18 also common to the searchers for diamonds in Hindustan, 
and to those on the banks of the Eistna, Farteala, Malavilly, 
&c viz. that \b& diamond is always growing, and that the 
chips and small pieces rejected by former searchers actually 
inarease in size, and in process of time become large diamonds. 
I saw at the time of my visit in January 1831 about a dozen 
parties at work, each composed of seven or eight people. 
Each party was on the top of one of the conical eminences, 
and acdvely employed ih sifting and separating the dust from 
the larger stones: these were* then laid in small heaps, spread 
out on a level surface, wetted, and examined when the sun 
was not more than 45 degrees above the horizon. A party 
of boys was engaged in collecting and pounding scattered 
pieces of breccia. All the labourers were dkirs^ or outcasts, 
and under no control or inspection. The misery of their 
appearance did not give favourable ideas of the productiveness 
of their labour. 

The sandstone breccia is frequently seen in all parts of 
these mountains, at various depths from the surface. In one 
instance I observed it at a depth of fifty feet, the upper strata 
being sandstone, clay-slate, and slaty limestone. The stratifi- 
cation of the whole face of the rocks is here remarkably dis- 
tinct, and may be traced through a semicircular area of 400 
yards diameter. The stratum of breccia is two feet in thick- 
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ness, an4 imnii^liately above it lies a stratum of pudding-^tmie, 
composed of quartz and homstone pebbles, cane&ted by cal- 
careous clay and grains of sand, It is very likely that this 
stratum would be found productive in diamonds, and I have 
no doubt, that those found at present in the bed of the Kistna, 
have been washed down from these their.native beds during the 
rainy seas^i. In the alluvial soil bf the plains, at the.ba«e.of 
this rang^ of mountains, and particularly on or near the banks 
of the river Kistna and Pennar, are situated the mines which 
have produced the largest diamonds in the world. 

Among them are the famous mines of Golcondah, so called 
from their being situated in the dominions of the sovereigns of 
Golcondah, although they are far distant from the hill fort of 
that name, from which the province and Cootebshahi dynasty 
took their title. They were once very numerous, (at least twenty 
in number,) and Gani Parteala, situated about three miles from 
the left bank of the Kistna, was the most famous. They are 
now, with the exception of two or three, quite deserted ; and 
the names of several of those mentioned by Tavemier are 
forgptten. In none have fresh excavations been dug for many 
years ; although much ground remains unopened, and many 
spots might be pointed out fbr new and productive mines. 

Even at Gani Parteala the search is confined to the rub- 
bish of the old mines. At Atcur, Cltintapalli, Barthenypard, 
and at Oustapalli, all situated within two or three miles of 
each other, there are no labourers. 

The plwi in which these villages are situated, is bounded 
on all sides by granitic rocks, which also form its basis. The 
average depth of the alluvial soil is about twenty feet.* Its 
upper portion is composed of that peculiar black earth which 
is called by Europeans ** black-cotton soil,^-f* and is identical 
with that found on the banks of the Kistna, in other parts of 
its course ; on the banks of the Godavery ; and the Manjara; 

* The greatest extent of the alluyium from the river's bank is about six 
miles, and the change to the red and gray soil^ from th6 decomposition of 
the granitic rocks^ is very distinct 

t This soil is easily fasible before the bbwpipe* In 1820» I exposed it 
in « covered crucible to little more than a red beatj and it was converted 
into a light porous lava. Befbre the blowpipe it forms a vitreous globule. 
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Baen Ganga, and in the plain of Nandiala, arising from the'de- 
composilion of the basaltic trap rocks, in which all these 
rivers or their tributary streams take th^r rise. Beneath this 
upper stratum, it is mixed with masses and rounded pebbles of 
aandstone^ quartz rock, jasper, flinty-slate, granite, and larg^ 
amorphous masses of a calcareous conglomerate, bearing no 
mark of attrition from the action of running water. In this 
stratum the diamond and other precious stones are found. The 
excavations are of various size, but from fifteen to twenty 
feet deep. 

The labourers are a little more under control than at 6an- 
ganpali ; and they pay a trifling duty to the Nizam's agent 
stationed in the village. The mode of search is precisely the 
same as that above described. 

The mines of Ovatampalli, and of Canparti on the right 
andleft banks of the Pennar, near Cuddapet, are in an alluvial 
soil of nearly the same nature ; it is not quite so black, from 
the greater admixture of debris of sandstone and clay-slate. 

In many parts of the plain of Nandiala, diamonds were 
formerly sought for, but the mines have for a long time ceased 
to be productive. 

The failure of the mines of the Dekhin may perhaps be 
principally attributed to the cheapness and plenty of Brazil 
diamonds ; otherwise, froin the vast extent of die rock in which 
they are found in India, there are scarcely any limits to the 
search for them. It may be assumed then, 

Ist, That the matrix of the diamonds produced in southern 
India is the sandstone breccia /)f the clay-slate formation. 

2d, Tliat those found in alluvial soil are produced from 
the debris of the above rock, and have been brought thither by 
some torrent or deluge, which could alone have transported 
sudi large masses and pebbles from the parent rock, and that 
no modem or traditional inundation has reached to such an 
extent. 

3d, That the diamonds found at present in the beds of the 
rivers, are washed down by the annual rains. 

It will be an interesting point to ascertain if the diamonds of 
Hindostan can be traced to a similar rock. It may also be in 
the power of others more favourably situated than the writer. 
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to ascertaia if there be any foundation for the valgar opimoa 
of the continual growth of the diamond. Dr Brewster^s opi- 
nion is rather in favour of it than otherwise. It is certain 
that iu these hot climates crystallization goes on with wonder- 
. ful rapidity, and I hope at some future period to produce ««- 
deniabk proofs of the recrystcMzatmi of amethyst^ zesiite^ 
andjehpar in aUuvial soil. 

Observations by the Editor. 

Science has sustained a great loss by the death of Mr Voy- 
sey since the preceding paper was printed. He was geologist 
to the trigonometrical survey in India, ynder the late Lieuten- 
ant Colonel Lambton, and thus enjoyed the best opportunities 
of studying the geology and mineralogy of that interesting re- 
gion. The undeniable proofs which, at the end of the above 
paper, he promises to produce, respecting the recrystallization 
of amethyst, zeolite, and felspar, in alluvial soils, will, we 
trust, be published by those who shall obtain possession of his 
papers. The information which Mr Voysey has given respect- 
ing the matrix of the diamond, is very important in reference 
to any theory of its origin ; but we do not see that it, in any 
way, afiPects the probability of the conjecture which we had 
hazarded, and which Mr Voysey quotes at the beginning of 
his paper. 

Art. XIII.— -On Magnetic Inflitence in the Solar Rays. By 
S. H. Christie, Esq. A. M. F. R. S. of Trinity College, 
Cambridge, Fellow of the Cambridge Philosophical So- 
ciety, and of the Royal Military Academy. In a Letter to 
the Editor. 

1)£:ar Sir, 

In the accompanying paper, which I think may be - in^ 
teresting to you,* I have given an account of some ex* 

* We intended to have laid before our readers an abstract of Mr Chris- 
tie's very able paper ; but the following letter, in addition to the new ex- 
periments which it describes, contains such a succinct and perspicuous sum- 
mary of the principal results in the original memoir, that it supersedes the 
abstract which we had proposed to give. This new discovery of Mr Chris- . 
tie's must be regarded as one of very great value, and will no doubt lead to 
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peiimeats, which led me to think, that the compound solar 
rays posaedsed magnetic influence, although it had not pre- 
yiously been observed. As this influence is indicated by the 
arc of vibration of a magnetised needle being more rapidly di- 
mimshed when exposed to the sun than when^ in the shade t 
these experiments are easily repeated ; I therefore^ in the con- 
clufflon of my paper, ventured to state my opinion that these 
experiments would tend considerably to remove the doubts 
which, in consequence of repealed failures, had been enter- 
tained respecting the magnetic influence of the violet ray in 
Morichini's experiment. As my paper was read a few meet, 
ings before that of Mrs Somerville, it was highly gratifying to 
me to learn, that this opinion in favour of the results ob^ed 
by Morichini, was fully confirmed by the brilliant success 
with which her method of making the experiment had beei^ 

crowned. 

In making some additional observations in the spring of the 
present year, with an apparatus, in constructing which I ha4 
scrupulously excluded metal, an account of which is subjoined 
to the paper ; I first noticed the singular fact, that, when a 
needle of copper or of glass, and I doubt not, of other sub- 
stances, is vibrated by the force of torsion, the arc of vibra^ 
tion is also more rapidly diminished in the sun than in the 
shade ; the effect, however^ of the sun's rays being consider- 
ably greater on a magnetised needle than on the others* The 
copper, glass, and magnetised needles which I in this case 
made use of, were not all of the same weight, and the times 
of vibration were somewhat different ; but supposing the ef- 
fects proportional to the times, the terminal excess, (that i^^ 
the excess of the terminal arc in the shade above that in the 
sun, after the same number of vibrations commencing from 
the same point in each case,) would be, for the magnetised 
needle 18*.75 ; for the copper needle 6^24 ; and for the glass 
needle 4j*.71 , showing a very decided difference in the effect of 
the sun^s rays upon the magnetised needle. I afterwards, dur- 
ing the very hot weather of last summer, repeated these expe- 
riments with needles of magnetised steel, of uumagnetised steel, 

highly important conclusions. Mr Christie's'memoir will appear in the 
Philosophical Transactions for 1826.— Ed. 
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of copper, and of glass of precisely the same weight, the last three 
having been made to vibrate, by the force <^ tonsion, in as nearly 
as possible the same time as the first, by the force of terrestrial 
magnetism. From these I obtained the terminal excess for 
the magnetised steel needle 11|^; fdr the unmagnetised steel 
needle 7A® ; for the glass needle 6 J ;, and for the copper 
needle 5^ The excess of the temperature in the sun above 
that in xhe shade, varied somewhat in the four cases, being in 
the first 63^, in the second 78% in the third 58% and in the 
fburth 62° ; and it is probable, that the effects might be slight-^ 
ly modified by this circumstance ; but that the excess of the 
temperature in which the needle vibrated when exposed to the 
sun, above that when it was screened, was not the cause of the 
terminal excess with the magnetised needle, among other cir- 
cumstances, appeared from this, that the terminal arc was con- 
aderably less; when the needle vibrated exposed to the sun, 
than when scrcfened by blue glass from its concentrated rays, 
although the temperature in which it vibrated was some de->> 
grees higher in the latter case than in the former. To what- 
ever cause we are to attribute the singular fact, that any needle 
will come sooner to rest when vibrated exposed to the sun 
than when screened, the great increase which is observed in 
the effect when a magnetised needle is made use of, proves, I 
think, decidedly, that the compound solar rays possess a very 
sensible magnetic influence. 

I have given you this short sketch of some of the observa- 
tions which I have made since my paper was read, as I consi- 
dered that you might feel a particular interest in this Subject ; 
and when you have Insure, I shall be happy to have your 
opinion, or any conjectures you may fcwm as to the nature of 
the influence, the efiects of which I have observed. I am^ 
Dear Sir, yours very truly, 

S. H« Christie. 
Royal Militaay Academy, 

m Novmber 1886. 
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Aaif . liLI v.— jIocoihi^ tftke ExpedMon under Captain Franks 
^lim^ amd cf Ihe VegetaHon tf North Jmerieay in Extracts 

ffLMer^Jrom Dr Rkhatdsony Mr Drunmondj and Mr 

Dau^as. 

Glasgow, Nov. 869 1886. • 
ExT&ACTs of letters from Captain Franklin and Dr Richardaon, dated at 
their encampment at Fort Franklin, Lave already been laid before the 
public. In the communications that we have had from the latter gentle- 
man, we shall therefore confine ourselves to the relation of such matter 
as relates to the vegetation of the country. We have the pleasure also to 
be able to give copies of letters from Mr Drummond, and from Air Doug* 
las, which we think will prove equally interesting to our readers. 

W. J. Hooker. 

** Fort Frakklik, Great Bear Lake, IOM Nw, 1895. 

** Since I wrote to you last, we prosecuted our journey with 
little intermission, until we arrived in this quarter. Captain 
Franklin continued his way down to the sea, and bad the gra- 
tifying view of a boundless horizon, clear of ice. This, of 
course, has raised our hopes of success, and we look forward 
with some impatience to the lapse of the eight months of win- 
ter that are yet to come, that we may resume our operations. 
The nature of our voyage down the stream permitting us to 
land only twice a-day, unless when we had portages^ has pre* 
vented me from botanizing beyond the encamping or break- 
fasting places. The additions to my list, therefore, since we 
entered the district formerly traversed, have not exceeded fif- 
ty species. Could I visit the^ Rocky Mountains, (which, in 
several places, come within a day^s journey of Mackenzie 
River,) in the sumhier, I could doubtless obtain some novel- 
ties ; but although I mean to make every exertion to ascend 
some of their ridges before I return, I am afraid it must ne- 
cessarily be at too early a season for botanizing. Drummond 
remained on the Saskatchewan, and notwithstatiding that the 
Indians, in that quarter, have been a little turbulent this year, 
which will oblige him to make his excursions with caution, I 
trust that the plans adopted will enable him to ascend the 
mountiuns in that latitude with safety, and hope that he will 
reap an abundant harvest. He is my main stay in the bota- 
nical and entomolo^cal departments^ my attention being much 
directed to other objects. Our collections, pluvious to reach- 
ing Cumberland-House, being through a line of country not 
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formerly viuted by us, oontain many pliuite^ not iix the pirih 
lished FloriB of America, but perhaps luH nbove two or HauoA 
uudescribed species. They are, principally, owing to the 
season of the year, early flowering plants ; and the violets are 
particularly abundant. I hope our specimens will illustrate 
that difficult genus, although I do not think we shall add to 
the number of its species. Drummond^s mosses will probably 
be the most complete collection made in North America, and 
I hope nearly equal the British Mttscdogia in number of 
species. 

<^ The following list contains those not gathered on the former 
journey. 



'' ^hagrnun latifolium 
Andnea rupestris 
^ascam snbulatum 

crispum 
Diphysdmn foliosum 
Gymnoatomum pyriibrme 

truncatulum ? 
lapponicum 
rupestre 
Encalypta streptocarpa 
rhaptocarpa 
Weissia controversa 
curvirostra 
Grimmia affinis 
Tortnla sabalata 
conToluta 
Trichofitomum pallidum 

microcarpum 
Pterogonium^ due species 
Leucodon sciuroides 

alterum 
Dieranum longiMiatti 
montanum 
heteromallum 
rufescens 
Dfdymodon trifarium 
glaucescens 
indinatum 
Orthotrichum daveUatufn 
pumilum 
' Ludwigii 
crispum ? 
Bartramia fontana 

pomilbrms 



Bartramia crispa 

Funaria? 

Cynontodium flexicaule 

Fontinalis capillacea^ abundant fVuit 

Azzbenopterum heterostichuin 

Anomodon viticulosum 

Bryum roseum 

argenteum 
punctatum 
cuspidatum 
marginatum 
turbinatum 
Hypnum triquetrum 

abietinum, in fruity both 
on Lake Superior and Bear Lake/ 
Hypnum dimorphum ' 

polymorphum 
rutabulum 
cupressiforme • 
illecebrum 
velutinum 
incurvatum 

pnelongam j 

Halleri? 
aureum 
' riparium 
alopecurum 
aduncum 
stellatam 
Silesianum 
puichellum 
jilaceum 
^ palustrc 
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" * In the neighbourhood of Fort Franklin I have found 
Bryum sqmrrosum abundant in fruit. I suspect also. a. new 
^pecie9 of Sftachnum^ with a very slender and long seta, a 
small capsule about the size of the apophysis, and aparcely any 
stems. There is also a small moss in abundance, agreeing 
with Wahlenberg's description of B. pulcheUum atropurpu^ 
reunif but very unlike Funck's specimen of B. ptiicheUum. 
It has a smaller capsule, strongly resembling, as Wahlenberg 
remarks, Weissia nigrita. The above list does not include 
the mosses gathered by Drummond since we parted* When 
added to the former collection, it raises the number of mosses 
in these countries to upwards of 160, &c. and I trust we 
shall detect nearly as'many more by the time we meet again. 

" The Callitricfie autumnalis of Wahlenberg grows in this 
lake, and is very unlike any I have seen in Britain, either in 
habit or fruit. It flowers under water. Captain Franklin 
has brought from Carey's Island, at the mouth of Mac- 
kenzie's River, some species described by you in Parry's Ap- 
pendix, particularly the Pyrethrum f with a large flower. I 
have also found a curious little syngenesious plant on the 
top of a hill in this neighbourhood. It has a leaf like a 
Chrysanthemum^ with a very obtuse or rounded terminal lobe, 
and a single flower with a calyx like an Erigeron, It was 
shedding its seeds when I gathered it, so that I have not seen 
the corolla. 

" List of the Seeds incloaed. 

'M. Ribeslacustre. Gravelly loam. IS. A didynamous plant* Calcareous 

2. Ranunculus lapponicus^ rich moist soil. 

soil. IS. Ranunculus. 

3. Viola in shady woods. 14. Polemoniam ? Capsule three* 

4. Potentilla pennsjiyauica, rocky valved^ many seeded. Tube of 

places, corolla without valves^ attenu- 

5. Draba dry situations. ating with the stamen. Deep 

6. Ranunculus pennsyhranicus. Gra- sandy soil. 

vdly. 15. Tetradynamous plant. On ar* 

. 7, Aquil^;iai in thickets, river gilkoeous soil. ' 

banks. 16. Heracleum.. 

B. Ranunculus. 17. Linum sibiricum. On lime- 

9, stone. 

10. Ribes Hudsonianum. Woods. 18. Primula farinosa. Clayey loam. 

H. Vesicaria arctica. Elevated barreA 19. Sisymbrium brtdiyearpum. 

spots. Wasje places. 
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so. Tetradynaroous plant. Dry 25. Rumex. Bear Lake. 

places. 26. Xylosteum. Woods. 

21. Anemone Hudsoniana. River 27. Gramen. Borders of lakes. 

banks. Seeds of the same plants have been 
.22< Primula pusiUa. Clayey loam. sent to Mr Sabine and Dr 

23. Carex? Borders of lakes. Graham." ' 

24. Primula Egalikoensis. Moist 

clayey soiL 

From Mr Dbdmmond. 

2X»/e</RocKT Mountains^ April ^Q, 1826. 
^' 1 take the liberty of addressing you from this quarter of 
the world, not to communicate any new discoveries of import- 
ance, but to inform you of my welfare, and to thank you for 
the opportunity you afforded me of exploring scenes so con- 
genial to my inclination. I will endeavour to ^ve you a 
rude idea of the kind of country I have seen, as the way we 
travelled afforded very few opportunities of seeing the pro- 
ductions. On landing at New York, I was first struck by the 
novel appearance of the trees growing about the city, such as 
Platcmtis ocdidentaliSi and Catalpa syringi/blia^ with their 
curious se^ vessels. The forests near New York consist most- 
ly of oaks and deciduous trees. The public roads are lined 
by poplars and wiUowSj probably introduced, but attaining a 
very large size* In the shade of the forests, I observed the 
two umbellate species of Winfergreen very common, MitcheUa 
repenSf &c. ; in the marshes, Poihosjbstida^ at that time in 
flower, with vestiges of numerous grasses and herbaceous 
plants new to me. Amongst the Muscif three or four species 
of LesJcea were conspicuous ; Orthotrichum claveUatum, and a 
moss resembling Lettcodon sduroideSf also were previously ua- 
known to me. The swamps were covered by Junipertis Vir^ 
giniana^ and the Sa/rracenia purpurea was common, growing 
amongst the SphagnL The pine barrens are covered by 
PmibS resmoaa and remains of numerous interesting her- 
baceous plants. There was little variation in the general ap- 
pearance of the country, until we reached lakes Huron and 
Superior, where it becomes more mountainous, but the rocks 
appear very bare. It may be reckoned a subalpine country, 
by the cold caused by the lakes. On rocks near their shores. 
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I observed Grimmia ovatai and G. tmicohr* in abundance ; 
Gymnoatomum lapponicumy (rare) Pterqgonium fUffbrme^ &c. 
Avfivd&^vm Jragrcmt^ WoodHa Uvense^ &c. Orthotrichum ele- 
gans, Ludmgii and crkpumy common; Pinus Banksiana^ 
now made its appearance, and poplars in the more marshy 
grounds ; Pfimula pusiila was seen plentifully m flower along 
the shores. A little above Fort-William, I observed Woodsia 
glabella^ and I think a new species of PUris. The oakSj 
maples^ and Acera still continue, but are gradually giving 
place to Pinus alba and Banksiana : the general mosses in 
their shade, are Hypnum crista-castrensis, Schreberi and abie^ 
tinum. In the marshes JET. nUens is common ; several species 
of Lycopodiumy not found in Britain; Ledum hUifblium^ 
Gualtheria procumbens, Linfuea boreaiiSy are very plentiful. 
In the marshes, are Andromeda pdiybUa and cah/cuiata. The 
country continues broken by low hills and lakes, with much 
the same vegetation, until we reached lake Winnip^, where 
it becomes an universal marsh, affording little but willows and 
reeds. On the limestone-rocks I observed Gymnostpmum tenuCy 
and a new species, Weissia calcarea, &c. The marshes con- 
tinue past Cumberland-House, where I remarked Bryum 
triqtietrum frequent. Although I remained there six weeks 
I collected very few plants, and those mostly common. The 
water of the lake, on which it is situated, rose unusually high, 
and overflowed the whole of the surrounding country. The 
wood now consisted entirely of the white spruce^ poplar, and 
wiUows. I felt the effects of the high water severely in cross- 
ing the Saskatchewan, as the plants on its banks were entirely 
destroyed, and the haste with which we proceeded did not ad- 
mit of our visiting the interior. The level of the plains at 
Carlton-House is about fifty feet above the river, which had 
there risen about twenty-five feet perpendicular. I found 
most of the plants In the plain out of flower, but observed 
that the Diadelphous tribes were numerous. The plains are 
in general sandy, and unfavourable to the growth of mosses. 
As the Indians about Carlton were very troublesome, I deter- 
mined to proceed as far as Edmonton, about 400 miles farther 

* This it should be recollected was discovered by Mr Drummond in 
Scotland.— H. 
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to the west ; the opportunity which was thus afforded me of 
seeing the plants, though not in flower, gave me the means of 
judging what I had to expect afterwards. I am sorry to say 
it continues much the same all the way. I now resolved upon 
going to the mountains, as I was able to accompany a party 
bound for the Columbia. We here left the Saskatchewan, 
and crossed through a district, wooded with white spruce and 
poplars, to the Assinaboyne River, which is about 100 miles 
N. W. of Edmonton. I merely guess at the distance by 
walking. Here I observed several plants that had never occur* 
red to me before, but nothing interesting. The party ascend- 
ed the Assinabo3me Riverin , canoes to the mountains, which 
are about 300 miles distant, but ad the canoes were much 
loaded, it became necessary for some of us to endeavour to go 
by land, and I agreed to be one of them, as it offered me 
"a chance of seeing that part of the country. We set off on 
the 1st October, but unfortunately we had a heavy fall of 
snow on the 4th, which put an entire stop to botanical re- 
search. We succeeded in reaching the mountains in ten days, 
without any accident of importance. The country i^ closely 
wooded the whole way, but the groupd becomes more broken 
when approaching the mountains. I here observed a species 
of Pinus that I had not seen before, probably P. taac^^ma, 
P. Banksiana is the principal wood. I here found an Indian 
hunter, whom I agreed to accompany during the winter, as 
the snow effectually prevented me from doing any thins 
amongst the plants.' I however observed, in some spots that 
were bare, a good many interesting ones, Menziesia cceruleaf 
frequent^Jrbutus cUpinOy with red berries, also common ; four 
or five species of PediadariSy Juncus irightmis and spicatus^ 
and two or three other species unknown to me ; a plant much 
resembling keaikj probably a Hydsoma^ undescribed by Nut^ 
tall ; four or five Saan/rageSj some nondescript ; several Poien^ 
tiOas, some of them new. Dryas integrybiia and octopeUHa, 
two or three kinds of Draba and Alyasuniy not described ; a 
beautiful Pteris^ two or three species of Artemisia^ nonde- 
script. Among the mosses wefe few that were novelties to 
me, and none that I can consider alpine. Splachnvm angU8^ 
tatuMf and mnioides are plentiful, also a small Gymnostomum, 
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apparently new, resembling G. Domanum^ but not half so 
large, growing on sandstone. I saw Brywn dentismmy with 
a few capsules ; Cetraria nivtdis and cucuUata are common ; 
and I have also observed Dufbfwrea arctiea. Thus I hope to 
be able, in some measure, to make up for the loss-of time past. 
The winter ^has been unusually severe ; the animals in conse- 
quenees are poor and scarce, but I have always had enough to 
eat. I travelled along the foot of the mountmns, for about 
360 miles to the northward of the Portage, and returned here 
a few days ago. I have been reconnoitring some spots of 
ground that are bare of snow, and find that a few flowers will 
soon appear, such as Saaifraga opposUifblict, a Draba resem- 
bling aizoideSy and a plant of which the genus is unknown to 
me, but it is perhaps a Globtilaria, I intend passing the sum- 
mer amongst the mountains, and if possible cros^ng them in 
the autumn to the Columbia or Frazer rivers, spending the 
winter there, and then returning with a party from the Co- 
lumbia in the spring as far as Carlton-House, where I would 
lite to remain until the time I have to meet Dr Richardson 
at Cumberland-House, on the 5th of August 18J^7* There 
are very few insects in this part, and they are mostly the same 
as in Britain. ^ I am now busily engaged in killing birds ; but 
they do not appear to be numerous in this quarter^ and during 
winter they totally desert it.'' 

From Mr DotrcLAs, 

Da^^ff Gaeat Falls on th£ Columbia Riv^be, March24i, 1826< 

•* Sib, — You will, already, by the return of Mr Scouler, have 
been made acquainted with- the most interesting details respect- 
ing the north-west part of America. His departure I greatly 
regretted, and felt ^ery lonely for some weeks after he had 
sailed. The upper country appears to me an exceedingly in- 
teresting field, and differs so widely in its vegetation from that 
which prevails along the coast, that I have resolved to devote 
the whole of this year to its investigation. Though this mea- 
sure be hardly authorized by Mr Sabine, who had enjoined 
me not to remain in this country after the departure of the 
ship, which leaves the ipouth of Columbia in 18^, yet I trust 
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that it will not ipcur bis dii^leasur^. I exp^t to Jt>e eoabled 
to re^ch the rocky moun^avps in August, wherf^, with what I can 
previously do, \ hope to have ^ mc^t splendid collection. Dur« 
ing the pa$t winter,, I have on every occasion been picking up 
Mosses and Jtrngermonni^f forming a collection of lurds and 
other ^in^ds. I could have made my way to Montreal this sea- 
i^n, aod would gladly have embraced such an opportunity, but 
it ilFas impossibly to pverlook such tempting prospects as now 
se^m before me. I rejoice to tell you of a new species of 
Pinus^ the most pidooely of the genus, a,Qd probably the finest 
specimen of American vegetation. It attains the enormous 
size pf 170 to ^Q feet in height, a9d 20 to 50 in circumfe- 
renpe. The con^s are trovx 12 to 18 inches lopg i I ha^ve one 
whjuch is 16| inches in lengthy and which mea^u^es 10 inches 
round the thickest part. The trunk is remarkably straight, 
and destitute of branches till within a short space of the top, 
lybich forms a perfect umbel. The wood is of fine quality, 
and yields a large portion of resin. Growing trees of this 
species, that have been partly burned by the natives, to save 
the trouble of cutting other fuel, (a custom to which they are 
greatly addicted,) produce a substance which, I am almost 
afraid to say, is syga^ ; but as some of it, with the cones, will, 
soon, reaph England^ its real nature can be easily and correct- 
ly ascertained. The tree grows abundantly two. degrees south 
of the Columbia, in the country inhabited by the Umptqun 
tribe of Indians. The seeds are gathered by the natives in 
autumn, pounded and baked into a sort of cake, which is con« 
sidered a luxury. The saccharine substance is used in season- 
ing dishes, in the same manner as suga^r is in civilized coun- 
tries. I shall bring home such aQ assemblage of specimen^ of 
this Pinusy as will admit of a very correct figure being made ; 
and also a bag of its seeds. I am very desirous of procuring 
Phhw speciosay and if in existence I trust to obtain it. There 
are vqry many curious liliaceous plants here. 

" I heard of Captain Franklin's party from Cumberland Lake, 
on their way to Bear Lake, which is to be their winter resi- 
dence. I learn that a Mr Drummond, probably the botanist 
of that name who has lived at Forfar, accompanies the expe* 
dition as a naturalist. He is on the opposite side of the moun- 
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tains, towards Pene river. There is here » Mr Macleod, who 
spent the last five years at Fort Good-Hope, on the Macken- 
,zie Biver. He inforins me that if the natives, with whom he 
is perfectly acquainted^ are worthy of credit, there must be a 
north-west passage. They describe a very large, river^ that 
runs parallel with the Mactcenzie, and falls into the sea near 
Icy Cape, at the north of which there is an establishment on an 
island, where ships come to trade. They assert that the peo- 
ple there are very wicked, having hanged several of the na- 
tives to the rigging ; they wear their beards long. Some re- 
liance, I should think, may be laid on their statement, as Mr 
Macleod showed me some Russian coins, combs, and several 
articles of hardware, very different from those furnished by 
the British Company. Mr Macleod caused the natives to as- 
semble last summer^ for the purpose of accompanying him in 
his departure for Hudson'^s Bay. The sea is said to be open 
after July. This gentleman^s conduct affords a striking ex- 
ample of the effects of perseverance. In the short space of 
eleven months he visited the Polar Sea, and the Atlantic and 
Pacific Oceans, undergoing such hardships and dangers as per- 
haps were never experienced by any other individual. 

^^ I shall endeavour to cross the continent in the spring of 
1827; but if I fail in my intention, I ^hall take the earliest 
opportunity of sailing for England. My stock of clothing is 
very small, being reduced to two shirts and handkerchiefs, a 
blanket and cloak, and no stockings. It was impracticable to 
carry more^ since the paper lor containing specimens and other 
necessary articles form a burthen of considerable bulk. 

** P. S.— Since writing the above, I have found PhJoa: spe-^ 
ciosa of Pursh, a most beautiful plant ; his description, how-, 
ever, will require a little attentbn. Also a fine new species, 
near P. setacea, and abundance of Tigarea tridentata with 
yellow flowers. I hardly know how to sit down to write, or 
upon what I shall first lay my hands. 

" I am now in latitude 47^ degrees north, and lon^tude 1 19"" 
west. 

'nSthJprUr 
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From Mr Douglas to Mr Scouler, 

Daitd Priest's Rapid, on thb Columbia River, lat. 48**. N. long. 

117^W.,4;)rt7 3, 1Q26. 

*' I regretted exceedingly the impracticability of seeing you 
before you sailed, which was owing to a hurt that I received 
on my knee when packing a box. This unfortunate accident 
has caused me some trouble ever since. Although unfitted 
by it for much exertion, I left Fort Vancouver on the 22d 
of October, for the purpose of seeing you on my way to 
Whitby''6 harbour, on the Cheecheelin river. On the evening 
of the following day, I put ashore at Oak Point in order to 
procure a little food, when an Indian gave me the letter from 
you, in which you staled your expectation of remaining a few 
days, and as the ship had been seen by some of the natives 
that very morning, I boiled my kettle and re-embatrked' with- 
out loss of time at eleven oVlock at night, expecting to reach 
the bay before day light. Unfortunately the wind was unfa- 
vourable, and my Indians so much fatigued, that we did not 
arrive till ten o^clock, when I learned, to iriy great disappoint- 
ment, that your vessel had left the river but one hour before, 
I found Tha-a-muxci, (or the Beard Com Comley's brother,), 
whom you had seen and spoken to of me. He is a fine old 
man ; at his request I shaved him, that he *^ might look like 
one of King George's Chiefs.*" He accompanied me all the 
way along the coast, and sixty miles up the Cheecheelin river, 
where I crossed a tract of land near Mount St Helen's to the 
Cow-a-lidsk river, which I descended to its .junction with the 
Columbia. This was the most unsuccessful trip I have made. 
The season being late, and my knee troublesome, I was com- 
pelled to He for three days at Cape Foulweather, in a hut made 
of pine branches and grass ; and as I could not go out to 
shoot, I fared most scantily. However I killed during the 
excursion several species of Procellaria and Larus^ and one 
Colymbus, but the excessive rain would not allow of my pre- 
serving any of them. The only plant which seemed worthy 
of notice was a new Eriogonum ; I obtained also some seeds, 
among which were Helonias tencuc, and a fine large-fruited 
Carew. This trip took twenty-five days, and reduced me to such 
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,a state of weakness that I could do hardly any thing more dur- 
ing the season. In the short interval of fair weather which 
now and then occurred in the course of the winter, I crawled 
to die woods in search of mosses^ but my limited knowledge 
on that head does not allow me to say what they are. 'As 
nothing could be effected in the way of botany, I began 
forming a collection of birds; but here I experienced a sad 
hindrance from the state of my eyes, which, always weak, have 
lately been much impaired ; and though I have felt no pain 
or inflammation, yet they have become so dim that I can 
hardly use the gun, which I could formerly do with consider- 
able advantage. However, I am in possession of a species of 
Pmv^^ the finest of the genus, and hope soon to obtain better 

- specimens, and plenty of ripe seeds. This is unquestionably 
the most splendid specimen of transatlantic vegetation. I 
have another species o( MimttluSy M. alba. I left the ocean 
in the middle of this month, but though I could have crossed 
the continent and returned to England, T thought it incom- 
patible with the interest of the Society which employs nie, to 
neglect so interesting a field of discovery as that now before 
me, in the upper country towards the head waters of the 
river. Excuse this bad writing. I have little time, and less 
convenience for writing, my specimen board being the only 
substitute for desk and table ; but then it contains some moi^ 
interesting plants under it. 



Aat. XV.— -JVb^ic^ respecting the Mean Temperature of the 
Equator* By David Bbewsteb, LL* D. F. R. S. Lond, 
and Sec. R. S. Edin. 

Xm the seventh Number of this Jouri^l^ (p. 180.) we laid be- 
fore our readers an abstract of the Iresults obtained by Mr 
Atkinson, respecting the mean temperature of the equator. 
According to these results, which were deduced from the Ame- 
rican observations given by Humboldt, the mean temperature 
of the equator at the level of the sea is 86*55 of Fahrenheit, 
while Humboldt him^lf m^e it only 81^6. 

As the equatorial temperature must always be a fundamental 
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element in meteorological investigations^ I have exaxniiied ihe 
evidence in favour of this new result, and I have no hesitation 
in expressing the conviction, that the result given by Hum- 
boldt is founded on just views of the observations which he 
possessed ;-^that it is a near approximation to the truth,-— and 
that the temperature of the equator cannot be placed higher 
than between 81° and 83^ of Fahrenheit. 

When Humboldt, in his admirable paper on Isothermal 
Lines, fixed the mean temperature of tlie equator at 81 1% be 
naturally gave a preference to observations made in the old 
world, where the distribution <if temperature did not exhibit 
the same anomalies which occur in the New World. He ac- 
cordingly nsed the mean temperatures of Senegambia, Madras, 
Batavia, and Manilla,* whereas Mr Atkinson, neglecting en- 
tirely the temperatures o£ the Old World, deduces his results 
solely from the American observations. Mr Atkinson is there- 
foi^ not correct in stating, *^ that it appears, from data fur- 
nished by himself, that Humboldt has fallen into an error 
when he asserted that the mean temperature of the equates* 
cannot be fixed beyond 81 J^.'' 

Having sometime ago received, through the kindness of 
Henry Harvey, Esq. a series of excellent meteorological obser- 
vations made in Ceylon, I felt myself in a situation to throw 
.some light on this important point ; and in fxdex to pbHun 
Still more general results, I wrote to Professor Moll of Utrecht, 
for the purpose of obtaining some of the recent observations 
made in Java. The following are the Ceylon observations. 

Mean Tasp. 
Trincomilee^ - •• 80°.5« 

Point de Galle, - - 81 .1 

Colombo, - - - 80.75 

Kandy, i* - - - 78 ,5 

Do. according to Dr Davy, - 7d ;S 

If we now deduce the equatorial temperature from these 

T 
• By the fonnula Eq. Temp.:= =; where T is the mean tempeni- 

tare of any latitudaL, the mean tempanture of the equator^ deduced from 
these four places, is exactly 81^ .5. 

t A correction of 5^7 is added for altitude, according to Mr Atkfeson's 
formula. 
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T 

observations, either by the formula Eq. temp. = 1 — ac- 

cos* j_j« 

cording to the principle of my formula, or by the formula 

T 
Eq. temp. = j-^r- according to the principle of Mayer's for- 

cos* JLi* 

mula, we shall obtain the following results : — 

Mean Temp, of Equator. 
T T 



Hiq* xei 


^' COS.L. 


I'rincomalee, 


- 81^46 


Foibt de Galle, 


81 .6S 


Colomboy 


- 81.34i 


KsLndj, 


79 .14 


Do. according to Dr Dayy> 


79.84 



COS. 


2L. 


63^.87 


82 


.02 


81 


.93 


79 


.78 


80 


.4^ 



Means, 80 .66 81 .32 

Mean of both, 80°.99 

It follows, therefore, from the Ceylon observations, ttoti the 

mean temperature of the Equator is less tha/ri 61 1^ 

The Batavian observations give the following results :— 

Mean Temp. 
Batavia, as given by Humboldt, - 60^49 

Do. in 1758, Dr Kriel,* - - 78 .5 

Do. near the sea-shore, according to PiDftMorQeinwardt, 82 
Do at Buitenzoig, 737 feet high,t - « 8U 

Hence, we obtain for the equatorial temperature, 

Mean Temp, of Eqnatoh 

T T 

Eq. Teinp.=s — -■ Eq. l'emp.= — srr- 

fiatavia, - - 80**.90 81°.37 

Do. Kriel, - 78 .96 79 .43 

Do. Reinwardt, - 82 .48 82 .97 

Do. Do. - 81 .98 82 .4 



■**<». »> V4. ' . 



Means, 81 .08 81 M 

Mean of both, 8r.S2. 

It follows, therefore, from the Batavian observations, that 
the equatorial temperature is not beyond 81^". 

The observations made at the Sandwich Islands in 18Sl,give, 

Mean Temp* 
Hawaii, Lat. 191" (See our last Number, p. 370.) 75M 

* See this Journal, vol. v. p« 269. 

t A conreotioB of 2i'' is added fin: altitude. 
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from which we obtain, ^ 

T T 

^ *^ COS. L. ^ *^ C0S.2 L. 

Hawaii, - 79°.67 82^.40 

Mean of both, 81° J)4 

Hence, it appears that the eq^usLtonal temperature is still be- 
low 81 J^ 

From these results we think there is reason to conclude, 
that the measure of the equatorial temperature, as given by 
Humboldt, is the best, taken as a^ener^ result, and that there 
is no occasion to modify any of the formulae which have been 
founded upon it, for determining the distribution of tempera- 
ture in difterent latitudes. 



Aet. XVI. — On the Specific Gravity of several Minerals. 
By W. Haidingeb, Esq. F. R. S. E. (Concluded from 
Vol. HI, p. 246.) 

OftDEK VII. GeV. 



* 



1. Gahnite, SLcryBtal 4.233 

2. Corundum^ a red semi-transparent crystal, 3.909 

3. Corundum, a brown nearly opaque prlsm^ the adamantine spar 

of Werner, 3.921 

4. Corundum, green, traQslucent fragments of cryst^s ; faces of 
composition distinct, giving the appearance of cleavage in the direc-> 

tion of the fundameAtal rhpmbohedron, 3.949 

5. Corundum, a white transparent crystal, 3.965 

6. Corundum, green, translucent fragments (^ crystals, with a 
small conchoidal fracture, 3.966 

7. Corundum, a blue transparent crystal, 3.9 7« 

8. Topaz, a large crystal from Mukla, 3.499 

9. Topaz, from Altenberg in Saxopy, (Pycnite,) 3.494 

10. Euclase, a single crystal, 3.098 

11. Qordierite, transparent, cut and polished, 2.583 

12. Bock'Cry$id, found along with sapphire, in Ceylon, 2.690 

13. Opal-jasper, cream-yellow, without lustre, and imbibing wa- 
ter, from Bohemia, 1.974 

14. Opal-jasper,, pale brown, with a fidnt lustre, and imbibing 
)7ater, from Bohemia, 1.982 

1^. OpaUjasper, blood-red and brownish-red tints intermixed, 

from Caadia, 2.060 

16. Opal-jasper, of an ash-grey colour, from Gleichenbei^, in 

3tiria, . . - - 8.075 
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. 17. Conkmon opal, approaching to the predoos opal^ of a milk- 
white tint* ' S.079 

18, Common opal, milk-white, 2MI 

19. Wood opal, brown, from Hungary, ^114 
^0. Common opal, yellow, from Hungary, - ' 2.U9 
SI. Semi-opal, with dendritic delineations, from Moravia, S.S07 
83. OpaUjasper, yellowish-brown, from Telkebanya in Hungary, 

the well-known ironshot variety, S.699 

23. Pitchstone, of a brownish-re^ colour, from Meissen, 2.219 

24- Pitchstone^ dark leek-green, from Arran, 2.340 

25. Pitchstone, of a brownish olive-green, from Zwickau in Sax- 
ony ; the variety often containing anthraadte, 2.35*4 

26. Axinite, crystals from Cornwall, 3.271 

27. Chrysolite, a single crystal, ^ 3.441 

28. Chondrodite, from Ersby, in the parish of Fargas, Finland, 3.199 

29. Boracite, a single crystal, 2.973 
SO. Tourmaline, a fragment of a crystal, nearly black, 3.069 

31. Idocrase, of a yellowish- white colour^ from Fassa in the Tyrol, 3.287 

32. Idocrase, fragment of a crystal of the variety called Egerane, 3.399 

33. Helvine, a very small quantity of fragments of crystals, 3.100 
, 34. Garnet, of a liver brown colour, (occurring along with wax- 
yellow pyroxene of a sp. gr. of 3.278,) from Schwarzenberg in Sax- 
ony, > 3.402 

35. Garnet, white, hardness =s 7,5, from the valley of Zem in 
Salzburg, 3.594 

36. Grossular, a single crystal, 3.61& 

37. Garnet, red, hardness p= 7.5, occurring along with the green 
varieties of granular amphibole, and pyroxene in the Bacher moun- 
tain in Stiria^ 3.648 

88. Melanite, a single crystal, 3.701 

39. Garnet, red, hardness = 7.5, fit>m the Saualpe in Cariathia, 
where it is associated with the omphacite of Werner, 3.723 

40. Garnet, oil-green, hardness = 6.5, 3.762 

41. Garnet, of a brown colour, hardness = 6.S, 3.769 

42. Pyrope, large grains, 3.788 

43. Garnet, red crystals, from the Tyrol, 4,098 

44. Garnet, red translucent grains from Ohlapiau in Transylvania, 4.125 

45. Ahnandine, several crystals, 4.179 

46. Garnet, nearly blood-red, the variety which is found with 

^he chr^soberyl of Haddam, 4.208 

47. Staurotide, crystals from St Gothard, 3.72S 

48. Zircon, small flesh-red crystals, from the Saualpe in Carin- 

thia, 4.505 

OrdebVIIL Oke. 

1. Sphene, of a yellow cobur, massive, from Arendal, 3.468 

2. Anatase, a number of nnall crystals, 3.826 
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3. Itutile, a deaTable variety, 4.809 

4. Rutik, the variety in small pebbles called Nigrine from Ohk- 
pis^n, Transylvania, 4'2*9 

5. Rutile, a dark-coloured fragment of a crystal, 4.877 

6. Prismatic Zinc^ore, ^.433 

7. Octahedral Copper^ore, a fhigmeiit of a crystal from Chessy, 6.052 

8. Pyramidal Tin^ore, a large crystal £h)ln Cornwall, «.d60 

9. Wood Tin, of a hair-brown colour from Cornwall, Hardness 

=^ 5.0... 5.5. «.519 

10. Tantalite, from Skogbohle, in the parish of Eimito, Finland, 
Hardness = 6.0 (equal to that of prismatic Felspar*) Streak be- 
tween hair-brown and dove-brown, 6.993 

11. Tantalite, another specimen of the same, 7.075 

12. Cerite, fi:om Bastnaes, 4.912 

13. Cerine, from Bastnaes, . 4.173 

14. ChromC'Ore, massive, the variety from Uhfet, 4.575 

15. Axotemous Iron-ore, from Gastein, in Salzbui^, ctystallited, 4.d6i 

16. Magnetic tron^ore, octahedrons, ilnbedded in chlorite^ 5.094 

17. Magnetic Iron-ore, octahedrbns, imbedded in green ttllc, 5.128 

18. Magnetic Irowore, cleavable masses, wltha perfbct conchoi<« 

dal fracture, engaged in pale green talc, 5.170 

19. Iron-sand, lustre imperfbct metallic, fracture perfbct cim« ' 
cboidal, *-87« 

20. Titanitic Iron, from Egersund, in Notway, ^ 4.779 

21. Franklinite, . *.091 

22. RhombohedMl Iron-ore, crystals from Elba, 5.229 

23. RhomboAedral Iron-ore, bounded by the fkce of crystalliwi- 
tion perpendicular to the axis of the orydtals, and engaged in qtiarte. 
It presents smooth faces of composition, parallel to the faces of the 
fundamental rhombohedron, which are generally taken for cleavage. 
From Longbafishyttan, in Sweden, ^^S^l 

24. Red Hematite, 4-921 

^The structure of this variety is very siiigulai'. It hfls a 
scaly appearance, but each of the particles consists of delicate^ 
fibres, diverging from one point, which in all is turned in the 
same direction. This is also the structure of the variety of 
prismatic Iron-ore called Lepidokrokite, only that, in the lat- 
ter usually a general tendency remains towards a distribution 
of the single particles in concentric layers. 

^5.' Brown Hematite, witU crystalline terminations, 3.806 

26- Brown Hematite, • 3,922 

27. Stilpnotiderite, 3.611 

28. LievHte, a crystal, 3.994 

29. Pyramidal Mavganese^ore, crystals, 4.722 
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30. Black Hematite, (undeayabk manganeie'oretv) 4.U5 

31. Black ffefn(Uite,&Qm WyoB^n^tul, in Saxony g 4160 
3S« Greif Manganese^ore, crystals^ streak brown, 43Si 

33. (?rey Manganese^ore, soft, streak black, fingmenta of cryM 

34. Grey Manganae'eret a massiTe variety, omsistiiig of short 
fibres, • MOS 

35. Greif Manganese^ore, crystals, from Jhelefeld, streak black, 4.690 

36. Gretf Manganeee-are, a massiYe yariety, consisting of kng 
ddicate fibres, 4*787 

ObBSK IX. MSTAL. 

1. iVo/tVe Jrj«mc, in carved lamellar copapositiona, ^•766 

2. Native Antinwmf, a massive variety, consisting of gnnnlv 
particles, ' 6.646 

. 3. Native Antimony, deavable masses, 6«667 

4. Native Bismuth, firom Altenba^ ia SaaMmy, 9.737 

5. Bismuth, melted, ^ 9.61d 
a. Amalgam, a single crystal, from Moscbellan^ba^, 13.755 

7. Native Gold, a rounded mass, of a fine gold yeUow eoUnir, 14.64i 

8. Native Platinum, large grains, 17..333 

9. Meteoric Iron, part of the mass ftund at Elbogen, in Bohe* 

mift, 7.769 

Obdbb X. Fykitbs. 

i. Prismatic Anemcat^pyrUei, a fibrous variety^ from the Ban* 
nat, M9(k 

S. Priematie ArstnicaUpyrites, thick columnar particles of com* 
position^ 5.960 

3. Prismatic Arsenical'pyriies, massive, composition granular, 6.023 

4. Prismatie Arsenicai^pyrites, thick columnar individuals, ex<« 
tmcted from a massive variety, 6.040 

5. Prismatie Arsemcal^pyrites, crystals, from Tonaberg^ 6.208 
6b Axotomous Arsenical'fiyriies, disengaged frcHEU the serpentine, 

in which it is imbedded^ from the same locality, T.OiTO 

7. Axotomcus Arsenietd-pyrites, massive, from Reichenstein in 
Silesia, 7.8d8 

8. il«o<omo«jilrftfnica^f^rt/ej, crystalline, deavable masseS) from 
Schladmingi in Stiria, ^ 7.967 

9. Octahedral CohaU^pyrites, crystals, finom Schneeberg, in Sax* 

ony, 6.340 

10* Octahedral CobaU'pyrites, the ekn^iatedcrystak^ usually im- 
bedded in quartz, ' 6.480 

11. Octahedral Cohalt'^rites, crystalline fragments, showing 
traces of cleavage, 6.466 

IS. The Grey Cobalt of Werner, firagmcnts of a massive variety, 
' consisting <MP very onatt individuals, ^$^ 
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is. The fibrous WhiU Cobalt of Werner, «.06g 

14. The same^ reduced to a smaller size, and ahowing, therefore, 

that there are many small cavities in the mass^ 7,064 

15. The Jibrous WhiU Cobalt of Werner, hotryoidal ahapes, ra- 
ther pure, 7.«80 

16. Hexahedral CobaU-'p^riies, crystallized in octahedrons, 6.29B 

17. Hexakedral Iroj^pyritet, hexahedral crystals, from Littmltz^ 

in Bohemia, 4.981 

18. Hexakedral Iron^pj^riies, the crystallized extremities of a- 
globular imitative shape» 5.001 

19. Hexakedral Iron^pyriies, admitting of a distinct deavage in 

the direction of the planes of the hexahedron, from Freiberg, 5.010 

90. Hexakedral Iron^pyrites, from the heap of the Donat mine 
near Freiberg. . It is cleavableio the directions both of the hexahe- 
dron and of the octahedron, the latter, however, is more easily ob- 
> tained^ * 5.031 

21. Prismalic Iron^pyrites, a single crystal, firom Schemnitz, in 
Hungary, 4.678 

. 22. Prismatic Iron^^rites, the crystallized extremities of a glo- 
bular imitative shape, 4.787 

53. Prismatic Iron-pyrites, twin-aystals, from Littmitz, in Bo- 
hemia, occurring with No. 17 on one specimen, 4.847 

54. Magnetic Pyrites, a cleavable variety, from Bodenmais, 4.6S1 

55. Copper Pyrites, massive, composition granular, 4.169 

56. Variegated Copper, ■ 5.006 
27. Nickeliferous Qrey Antimony, hexahedrons^ bounded by 

j^lanes of cleavage, 6.451 

Orbek XI. Glance. 

1. Faklerz, n^assive^ fh>m the mine of Kurprinz, near Freiberg^ 4.663 

2* Faklerz, crystals, from Schwatz, in the Tyrol, 4.798 

^. Faklerz, from Ka^nik, , * 4.950 

4. Faklerz, crystallized, from Kremnitz, in Hungary, 5.104 

5. Prismatoidal Copper-glance f^om St Gertraud, Carinthiaj 5.739 

6. Bournonite, a massive variety^ from Clausthal, in the Hartz, 5.705 

7. Bournonite, fragment of a large crystal, from Neudorf, in the 
Hartz, 5.763 

8. Vitreous Copper, a compact variety, with conchoidal firateture, 

from the Bannat, 5.^5 

9. Hexakedral Silver-glance, a single octahedral crystal, from the 
mine Neue Morgeustem^ near Freiberg, 7.223 

10. Lead-glance, a compound mass of individuals, elongated in 

one directipn, and presenting a radiated fracture, 7»456 
. 11. Lead-glance, large cleavable individuals, Przibram in Bo- 
hemia, 7.522 
12. Lead-glance,, cleavable masses from the mine Juqghohebirke» 7.526 
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15. Another variety of tbewme, ^ 7^7 
' 14. Lead-glance, bezahedrons obtained by cleavage^ with striat- 
ed autfaces, ^-^^ 

1^. Lead-glatieey ita small grantilaT compositioD, ncariy compact, 
from the Prussian dominions on the Rhine^ 7.A57 

1 6. Lead^glance, hexahedrons bounded by fiicea of cleav^e, from 
Bleiberg, in Carinthia, 7.568 

1 7. Lead-glance of the same description, from Alslon-moor, 7.570 

18. Lead-glance, from the Junghohebirke mine near Freiberg; 
massive, composition granular, individuals somewhat larger than 
the preceding variety ; the difference in the specific gravity pro- 
bably depending upon a small admixture of copper pyrites, ^ 7.417 

19. Pru'Tnalic Tellurium-glance, laminae obtained by cleavage, 7.085 

20. Rhombohedral Mol^dena-glance, cle&vMe, 4.591 
21 • Grei/ Antimony, crystalline masses from the Wolffsberg mine, 

in the county of Stolberg, 4-620 

22. Jamesonite, from Cornwall, . 5.564 

23* Jamesonite, from Zinobanya, in Hungary, 5.717 

24* Jamesonite, from Zinobanya, in Hungary, 5.798 

25. Tin-pyrites, 4.463 

26. Brittle Silver, a single crystal from Praibram, in Bohemia, 6.269 

Order XII. Blinpe. 

1. Hexahedral Ghnce-blende, ^ cleayMe vaiiety, 4.014 

2. Blende, a massive variety, with a radiated fracture, from Przi- 
bram, in Bohemia, (the same which contains cadmium,) . 4.027 

^ 3, Blende, a dodecahedron of a brown colour, obtained by clea- 
vage, 

4. Red Silver, the hollow six-sided prisms having the colour of. 
dark red silver, from the mine of Kurprinz, near Freiberg, 5.422 

5. Light Red Silver, deavable masses, 5.524 

6. Dark Red Silver, a cleavable variety from the Hartz, 5*831 

7. Dark Red Silver, crystals from Beschert Gluck, near Frei- 
berg, ^'8^ 

8. Hemi-prismaiic Ruby-bknde, a group of crystals, 5.234 

Several specimens of this rare species are at present in the 
Wemerian collection at Freiberg. They had lately been 
found at the mine of Braunsdorf, where they occur in the 
drusy cavities of the silver veins^ accompanied chiefly with 
quartz. 

9. Cinnabar, from Neumarktl in Carniola, 8.098 

Order XIIL Sulphur. 
I. Realgar, a single crystal, 3.^S$ 
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%. Orpiment, small imbedded cryBtals, ftom Tlugafvrtky in Hiift** 

gaiy, 3.460 

3. Orpimeni, a massive^ deayable yariety^ 9.480 

4. Suipkur, of a pure ralphmvyeUow cokmr^ firom Sicily^ ' sunrs 

ClAM ni. OunA L Bxixy. 

1. Mellite, several crystals^ 1^97 

2. Amber, honey-yellow, 1.111 

3. Retinites a nearly transparent variety, with a strong peculiar 
odour, from Halle, in Prussia, '1.079 

4. ^i^Mfnen, of the consistency of waac^ 0.888^ 
6. Bitumen, of a black colour, and a splendent ocmcheidal frae* 

ture. Its streak is pale brown^ nearly yeUow, 1.073 

6. J9i/«ffiefi, hyacinth red| l.iap 

Class I. Ordbe IV. 

I. Hemi'priimatic Nairon^alt, artificial crystals, 1.4S3 
^. Another experiment gave 1.430 
3. Another, 1,^5 
4: Prismatic Natrorimsalt, artificial crystals, ^ 1.662 

5. Another experiment gave 1^62 

6. Sal ammoniac, fibrous masses, 1.528 

7. Rock'salt, hexahedrons obtained by cleavage, £rom Aulse^ m ' 
Stiria, 2.257 

8» jS^V;)Aa/e of C59|3!per, artificial crystals, 2.213' 

9. Sulphate cf Copper, a similar variety, 2.948 

10. Sulphate j>f Iron, (the common iron vitriol,) with a slight 
admixture ef sulphate of copper, 1 .882 

II. Sulphate of Zinc, artificial crystals of a reddidit white odour, 

finm Goslar, in the Hartz, 2*086 

12. Sulphate ofMagneiia, 1.7^1 

13. Sulphate of Peiath, 1.731 

14. Alum, artificial crystals, 1.753' 

15. Alum, artificial crystals, 1.778 

16. Borax, artificial crystals, 1.716 

17. Olauberite, fngment of a large crystal, 2.807 



Art. ^YII.'-^JiJdiHondl Testimony respecting the Sea^Ser-^ 
pent of the American Seas* Communicated by Da Hooxeb. 

Wh^n we remember the numberless impositions concerning 
Natural History^ which at various periods have been detect- 
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^, it is pot ^^fpffishig tM doaht sboiAd be a priodpal, nay, 
a nece$^$u*y9 qM^UficatiaQ of the s^udept of Nature. Yet we 
cappot t))Ut i\kwk tbat ithe Bf>ientific world in general has beeu 
too in^QredM^PUS conc^r^ing the sea-9^rpent, seeing the mass of 
conc^rr^t testimony which has b^Or adduced to prove its ex- 
iat§)ac?. It i^ certainly true that vague reports had been 
spread abroad witH regard to this enormous animal long ere 
^uiy just IbjMindation was afforded for them, and indeed before 
we had heaj*4 of wy who professed to have seen it. This 
saay have very far induced to produce that scepticism which 
i|ow is perfectly unwarrantable. We are so accustomed, 
whenever the subject is introduced in conversation, to couple 
it with th^ preposterous fables of the Kraken, that it would 
be ex.tremely difficult to break down the barriers against be- 
lief which prejudice has so long assisted to support. The ac- 
oouQt$ of the most credible witnesses have thus been rejected, 
although, <^ to make assurcmce doubly sure^ the generality of 
th^in bave b^en taken upon oath. 

So many wonderful discoveries, both in the arts and sciences^ 
bave b^en^ made within the last century, that it is astonishing 
bow the existence of the sea-serpent has been supposed either 
$o marveUc^s or impossible. Time has satisfactorily proved 
the veracity of Bruce, and we must leave it to time to do the 
same office with regard tp the beholders of this *' wonder of 
the deep*^ Is tins monster more disproportionate to the ex- 
tent of the sea than the elephant to that of the land ? or, it 
may be asked, has it a solid bulk, (even according to late most 
extravagant aiccounts,) nearly approaching in magnitude to 
that of the whale ? GecJogy has been infinitely more fortunate 
than zoology in many respects; theories only partially sus^ 
tained have been received ; and while the recent discoveries of 
thp fiesipsa^rt^ juid Megaloaaurus have made demands upon, 
our powers of credence far greater than the serpent, the de^ 
scriptions of the latter animal have received very little trust, 
arfd even much ridicule and contempt. In general, however, 
it must be confessed, that, people do not object to the extra- 
ordinary proportions of such a creature, so much as to what 
they consider the want of respectable and satisfactory evi- 
dence. We trust to advance, in the sequel, such additional 
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evidence to that already presented, a;nd of such respectability/ 
as to confirm entirely the truth of the existence of such art 
animal, — an animal concerning which so many contradic^tdry 
opinions have been hazarded as to its more immediate nature 
and structure ; and which, from the mystery in which it has 
hitherto been wrapped, must be interesting to the most casual 
admirer of nature : — which must be interesting even from the 
element in which it lives ; so vast, so unex|)lored in its inmost 
tecesses. We can have so little information with regard to 
im animal which has so mighty a habitation, that it aicquires a 
grandeur in our estimation far surpassing those which inhalbit 
the eal-th. The monsters of the deep appear so independent 
of our influence, and so far removed from any connection with 
us, that any increase of our knowledge in reference to them 
must be highly gratifying. 

It was during the year 1817 that it began to be correctly 
I'eported, that iti the tieighbourhood of Boston and Gloucester 
in America, an animal, in general construction nearly resem-- 
bling a serpent, had beeti frequently seen. These rumours 
created a good deal of excitement, insomuch that, at a meet-> 
ing of the Linnean Society of New England, it was deter- 
mined more fully to investigate the matter. The Honourable 
Lonson Nash of Gloucester was appointed by a committee to 
gather together all the information which might be obtained* 

It is unnecessary here to dwell at any length upon the evi- 
dence which his unremitting and meritorious exertions pro- 
cured. From different quarters, individuals of the highest 
respectability communicated all the information which it was 
in their power to proffer, and all declared themselves prepared 
to take an oath, upon the accuracy of their narrations. No 
testimony was received, excepting from those who professed 
to have been personal witnesses of the monster : no weight 
tjras given to their accounts deduced from the reports which 
were everywhere circulated : — the unadorned and uuexaggera- 
ted style in which their statements were worded is of itself per- 
fectly sufficient to win over all to unqualified trust. The wit- 
nesses, for the most part, unite in ascribing a vertical motion 
to the- creature. Fifty or sixty yards was no uncommon dis- 
tance between it and the spectators, and it was never seen ex- 
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oept in weather the most calm and bright. But these facta, 
along with the various depositions, have been long laid before 
the public in the ^^ Report of the Committee of the Linnean 
Society of New England,^ and it is our part now merely to 
adduce some anroborative circumstances which have lately 
occurred, and which tve tHink puts the matter for ever bieyond 
the possibility of a doubt j— facts which have already complete- 
ly satisfied some highly scientific gentlemen, who before were 
entirely sceptical. ^ 

That which has been the principal inducement for us to 
present this imperfect paper to the public, is a letter which 
we have had the pleasure of seeing addressed to Robert Bar- 
clay Esq. of Bury Hill, Surry, from Mr Warburton, a gen-^ 
tleman belon^ng to the house of Barclay, Brothers, and Com- 
pany, London. That gentleman, proceeding in his passage 
to. Ainerica, on board the Silas Richards, New York packet^ 
Captain Holdrege, had an opportunity of beholding this sea 
monster on Friday the 16th of June off St George^s Banks. 
But his own plain statement must be presumed far more satis- 
factory to every candid mind, 'than any account extracted from 
his letter. 

'' PentonvUk, 30^A September 189S6. 

« Deae SlE, 

*^ Havimg been iijiformed by your grandson, Mr Robert Rey- 
nolds, that you were desirous of possesnng a sketch of the 
seft^erpent as seen by me in crossing the Atlantic, and to have 
some account of the same ; in compliance with your wishes, 
I have inclosed a rough pencil drawing (see Plate I. Fig. 10.) of 
the monster as it appeared during the time when its head was 
elevated above the wat^r, and I shall state the particulars at- 
tending this novel exhibition. 

*f The captain and myself were standing on the starboard 
side of the vessel, looking over the bulwark, and remarking 
how perfectly smooth was the surface of the sea. It was about 
half-past six o^clock p. m., and a cloudless sky. On a sudden 
we heard a rushing in the water a-head of the ship. At first 
we imagined it to be a whale spouting, and turning to the 
quarter whence the sound proceeded, we observed the serpent 
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in the pcMsition as it appears id the sketefa, slowly approaching 
at not ixkote than the rate of two miles an hour, in a straight 
direction. I suppose we were hardly going through the water 
60 fast, for there was scarcely a breath of wind. I must pre* 
mise that I had never heard of the existence of such an ani- 
mal. I instantly exclaimed, why, there is a sea-snake I 
^ That is the sea^rpent,^ exclain^ the captain, ^ and. i 
would give my ship and cargo to catch the monster.^ I im-> 
mediately called to the passengers, who were all down below, 
but only five or six came up, among whom was Miss Magee, 
the daughter of a merchant in New Y(»:k. The remainder 
refused to come up, saying there had been too many hoaxed 
ot that kind already. I was too eager to stand parlej^ng with 
them, and I returned to the captain. In the same slow style 
the serpent passed the vessel at about the distance of SO ywrds 
from us, neither tu^iiing his head to the right or left. As 
soon as his head had reached the stern of the vessel, he gra* 
dually laid it down in a horizontal position with his body, and 
floated along like the mast of a vessel. That there was up* 
wards of 60 feet visible, is clearly shown by the circum- 
stance, that the length of the ship was upwards of 1^ feet, 
and at the time his head was off the stem, the other end (as 
mudi as was above the surfsu^) had not passed the main-mast. 
The tim6 we saw him, as described in the drawing, was two 
minutes and a hajf. After he had declined his head, we saw 
him for about twenty minutes a-head, floating along like an 
Mormons log of tmSyev. His motion invthe wat^ was mean- 
dering like, that of an eel, and the rake he left bduod. was like 
that occasioned by the passing of small cn^t through the wa^ 
tec We had but one hsu^poon cm board, and thenslupV long* 
boat was, for the time bemg, converted into a cew-house. We 
had two guns on board, but no ball. Two days after we saw 
him, he. was seen by another vessel off Cape Cod^ abotit 200 
miles fisom vrhexe he made his appearance to us. This intel- 
ligence reached New York about four days after we arrived 
there, and the description ^ven exactly oorreq)onded wkh ihb 
IbregcJng. I dined one dky at the hotel of' Neiw York with 
Sic Isaac Coffin, who disciedUted the existence of such an ani- 
mal, which was repcN'ted to have l^een seen by Captain- Ben<-^ 



UeU of Boston, i^bout five ye^ura bcu^k.; hut a^ I asaui:^4 h^xsy \ 
h^i n^y^ bew4 F^vipMsJy ev^n the rqwrt of aw?h 9, mqpi^ter, 
and th#jt I wa^. m Engl\9h'rnm% h^ gay^ ^^ credit to it. The 
«k?lt^ I gftxe hipf^ ^Jisa cqr]:?qpp]ided w^h the di^^riptigf^ that 
yf;^ ^ifcuUited 9k that tjwe- Th^ humps on th^ h^k rea^iq. 
b]je4 in si^^ m^ s^^pe those of the dromedary. I reoi^iqi^ 
liW Si», yqws respectfully, 

" William Wabbwtok.'' 

1,^0^ (he ii^ter€^s(ipg fact^ i^bpye^meutioAed» we are happy ia 
havYing it in our pp.iyer to add som^ extracts from a letter 
lirritt^ hy our ^xpdleflt fri^d Dj Boott of ^Qstou, uqw r^si- 
d^t ift tpndpn, i^^hose bwjther h^ ap. ppportunity of vitn^Sr 
sing this jremiirlj^fHhl^ aQimal. After some general remarks^ jDr 
$PQtt proqeed^ tP^ epqpress himself in ^^ foUpn^ii^g terms : 

^^ All thf^t 1 90UI4 ccdlei^t \ipon th^ subject was s^t tp, Sjr 
Joseph {Unk9» ^^h whon^ I had repeated ppnvers^t^o^s about, 
th^ amn^ftl, aivi the r^pe^ctftbility, of the ^n^ividy^s who fif- 
fini\e4 to U^e i^ht <rf hiip. The greftt. ip§?s of eyic|ei\c^ ^s. to, 
Ijie lo^pd ii^ the p^phlet publishedj by the Lipn^Q. Sjpqi^ty 
of New !!SBglan4« The questipn as to the refd app^ara^p^^ Qf 
a liyrg^ ^rpent off the coast, of Mass^^hus^tts, was, put t9 r*^.§t 
by thM,t pwWiftltioiv. Th?r^ could be ^\o ^qi^b^ pf tjtp fiw^t, ^4 
the te^ijt^mpny of thousands whq saw the ^nifna^^r one or IjpQ, 
y^r^ qj[^v(^ard(^, mi^st haye h^i\ suflcient to satis^fy the most 
incredulous. 

<< I believe I w^ one of the first who mentioned to Sir 
Jo^ph B^ks, that a large iserpent had been seen on the Ame- 
rican coast ; at all ev^qts, X distinctly reip^zpher that when I 
first spoke to him on the subject, he was incredulous, and 
showed me a plate of a similar animal in Pontopiddan^s JSTi^tory 
qfNortpiJiy^ \ ^yPf^lf ha4 no dpuht of the truti) of the as- 
nertions of the. eiirly observers of it» for many of them were 
known to n[ie, |U)cl I wasianxioui^ to coiivince Sir Joseph of the 
discovery of .a new and remarkable animal. I therefore was 
in the habit of sending him every information I could collect 
respecting it In one of lay last visits to Boston, I gathered 
testiqipny from individuals, . and from the public papers, and 
wa^ hf^ppy tQ find, on my return to Europe, that Sir Joseph 
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was satisfied dl the existence of the serpent, though he eoiu 
tinned doubtful of the relationship between the small snake, 
(Fig. 1. of the Linnean pamphlet) and the large serpent. 

'' During this visit I distinctly remember the news coming 
from Nahaut one morning, of l^e serpent being in the bay of 
that place, distant about sixteen miles from Boston. Many 
hurried down to see it, and among them my brother Mr James 
Boott. I was prevented from some cause leaving Boston. My 
brother reported that he distinctly saw a large serpent, about 
a mile from the shore; and that thousands were watching its 
motion on the beach and rocks. The first idea that occurred 
to my brother was that it was a horse swimming, its head at 
the time bearing a resemblance to that of the latter creature. 
He afterwards saw the undulating line of its back, and remain- 
ed several hours watching the animal. Colonel Perkins of 
Boston, his wife, and family, were present at this time, as far 
as I recollect. I remember also that a letter appeared in the 
Boston Cientinel soon after, published by an officer in the Ame- 
rican navy, who reported that, on his return from a survey of 
some part of the coast, he saw, when out of sight of land, a 
large serpent. He was so near that he drew an outline of it, 
and that outline accompanied* the paragraph. When you 
showed me Mr Warburton^s figure on the card, I at first thought 
it was a copy of that in the Centinel. I can only add, £or 
your own satisfaction, that / have no doubt of the existence 

of this remarkable animal. 

" I remain yours affectionately, 

**FllANCIS BooTT. 

<^ GowKB Street, Bedford Square, 
« Lowrfcw, Nov. 4, 1826.'' 

We sincerely hope that these few bare facts may satisfy a}l 
upon this much agitated question; at least we think they 
must remove the ideal connection between our serpent, and 

" That sea-snake^ enonnous curled, 
Whose monstrous cirde girds the world." 

It can npw no longer be considered in association with hy- 
dras and mermaids, for there has been nothing said with re- 
gard to it inconustem with reason. It may at least be assum* 
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ed as a sober fact in Natural History, quite unconnected with 
the gigantic explcHts of the God Tkor, or the fanciful absurdi* 
ties of the Scandinavian mjrthology. We cannot suppose, that 
the most ultra-sceptical can now continue to doubt with re- 
gard to facts attested by such highly respectable witnesses. 



Art. XVIII. — DeacripHon of an Instrumentjbr Extracting 
and Condensing Air without the assistance of Valves or 
Stop'Cocks, By Andbbw Bucha^iak, M. D. Glasgow. In 
a Letter to the Editor. 

Dbar Sir, 
Observing, in a recent number of one of the Philosophical 
Journals, an account of an air-pump without artificial valves, 
by Mr Bitchie of Tain, it brought to my recollection a model 
of an instrument which I have had beside me for many years, 
and of which, if you can spare a comer in your next number, 
I shall be obliged by your inserting a description. 

The original form of the instrument, such as it has in the mo- 
del just mentioned, is represented by Plate I. Fig. 11. It consists 
of two cylinders of the same size, each furnished with a piston. 
They are both open at the top, while at the bottom the verti- 
cal one communicates by a small opening with the body of 
the'horizontal one, and the horizontaJ one itself commumcates 
with the receiver by means of a conduit pipe. 

The mode in which the instrument acts in extracting or 
dDndensing air is easily perceii^ed' by the inspection of the 
figui'e. Suppose both pistons at the bottom of their respective 
cylinder8,-^let the horizontal piston be drawn up, the air of 
the receiver will diffuse itself through the horizontal cylinder. 
Next, let the vertical piston be, drawn up, and the air will in 
like manner diffuse itself through the vertical cylinder. The 
horizontal piston is now pushed down, and after it the vertical 
one. By this arrangement it is clear that the whole air con- 
tained in the vertical cylinder has been forced out and perma- 
nently excluded from the receiver ; for, on the descent of the 
vertical piston, the air is forced from the vertical into the Hori- 
zontal cylin$ler, and being prevented from returning into the 
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cotfdtktt pipe, hy the iiit^rp^sitioft of ^he liotiKoAtfil pnum, tt 
xntlktis 5ts '^Biiidpe *y Ae oftly remaining p«»6age at the top ntf 
the fabiiifoiitd teyKiider. Th^ <d$flfel<ent ^l«s of the iastro- 
ment aVe no¥r in tll<e sffifife poritM aJb 4it "ifsts the nhjenail^ 
motiofi of the {nstons ttiay lihei«efo)*e be pepetit^ and ednlii^es 
ed9 4ill4he^«chau8tion of the air in the receiver be as great as 
required. 

As the process of cdndAisiUg air is the ir^eTse of Wrefyfeg 
it, so it is performed by teVe^ng the order of thfe motion of 
the two pistons. Supposing, as in the form^ case, bdth pis- 
tons at the bottom, the vertical one is fim drd^wn up, and next 
the horizontal one. They are then made to descend in the 
same order, when it is obvious that a volume of air, equal to 
the capacity of the vertical cylinder, ^ill be forCied tjirongh 
the conduit pipe into the receiver. The pi^ns idre now again 
at the bottom of the -cylinders, so tfaaft l!he operation may be 
repeated as before. 

In the year 1B17, in drawing up an account df this instru- 
ment, I slightly modified its form, tt is clear l)ia1; there is no 
necessity for the horizontal cylinder being so latrge as the Ver- 
tical one ; on the contrafy, the great siise of the former re a 
disadvantage in working th6 instrument, without adding in 
any respect to its efficiency. I therefore diminished the hori- 
zontal cylinder both in length and diameter, and reduced the 
instrument to the form represented by Fig. 1^. 

I have not been able to devise aiiy farther ^impfificdftion of 
the instrument Itself. The process df working it, however, is 
somewhat operose. 'l?his practical inconvenience may *be ob- 
viated in various ways. By the follotiring apparatus, 'the 
successive strokes of the two pistons are effected in the com- 
mon air-pump by the partial revolutions of a wheel acting on 
the piston rods. 

Fig. 13. is a delineation of this appattitus. It consists til 
two simple instruments wrought by the satne moving power. 
The wheel has two quadrants opposite eadh other, furnished 
with teeth acting on the corresponding teeth in the upper fialf 
of the vertical piston rods. By this means, on tuftiing tb^ 
wheel a quarter round, the two vertical pistons receive a si- 
multaneous motion in opposite dirtustions. The two horizontal 
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pistoDB haVe a ecmittioii pidton rod, which id mov^ by two 
.belts ot cords attached at one end to the cross bar a a, in the 
middle of the rod. From this point of attachment the bdts 
pass in q;>poflite directions to the bottom of the verticid <^U». 
dem^ where each passing over a pulley, ascends to be buckle^ 
to the moving wheel. The two bubkles are placed c«ke on 
each side^ aJbout an inch from the lower end of the toothed ' 
quadrant. The length of the belt abc\% equal to GbA^ 
dial is, to th^ length of the vertical piston rod, phia the dia- 
tance between the bottom of the vertical cylinder, and d the 
pcMAt of nearest approach of the central bar a a, which 
point it occupies when the h^z6rkXsk piston is depressed on 
that side. In the same manner the length of the belt aek 
is equal to Hef* Knowing the length and attachment of the 
belts, it is ^y to understand how the motion of the horizontal 
pistons is effected. In the position of the instrument repi^^- 
sented in the figure, the wheel is turning in the direction G 
cJcHf the motion of the vertical pistons is just finished, the 
belt abc 18 relaxed, while the belt a^A; is newly put upon the 
stretch. By turning the wheel a little farther in the same 
direction till the point Jc comes to JET, the belt aek will assume 
,the position/^ Ar, and the piston will be depressed in the hori- 
zontal cylinder on that side, while it is simultaneously raised 
in the opposite one. The wheel is now turned in the opposite 
direction ; the vertical pistons move first, and when their mo- 
tion is completed, the belt abc being put upon the stretch, 
the horizontal pistons are moved back into the positioh repre- 
sented in the figure. Thus are the two sets of pistons moved 
successively by turning the wheel a little more than a quarter 
round alternately, in opposite directions. 

If it be wished to use the instrument as a condenser, the 
Golj change to be made consists in lengthening the belts, and 
shifting them each to the buckle on the opposite side, which 
will plainly have the effect of revelling the order of succession 
in the movement of the pistons. 

A9 the ascending vertical piston has to contend with the 
whole atmospheric pressure, and does not, as in the common 
air-pump, receive any assistance from the descending piston, 
which is pressed equcdly in both directions, the force requured 
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to nuse the verdcal piston would be considerable when the 

haustion of the i^eceiver was carried to a great length. To 

obviate this inconvenience, the horizontal piston rod might be 

made to work in air-tight leather collars at the top of the two 

horizontal cylinders, while the air coming from the receiver, 

on each stroke of the descending jHston, would pass off by a 

discharging valve in the same situation. This construction is 

represented by Fig. 14. The valves require to be permanently 

raised when the instrument is used as a condenser. Your 

most obedient Servant, 

Andbew Buchanan. 
40, Geokge's Square, Glasgow. 



Abt. XYK^.'^ObeervoAons en t/ie Mean Temperature of 
the Eqttatorial Regions. By Baron AIiExander Hum* 

BOI.DT. 

In an interesting memoir on the temperaiure of the diffireni 
parts of the torrid zone ai the level qf the sea^ just published 
by Baron Humboldt in the Annales de Chimie, Sfc, for Sep- 
tember last, he has entered into an examination of the equm- 
torial temperature, in reply to the observations of Mr Atkin- 
son, to which we have already referred in a former article.- 
The importance of this part of his paper is such as to merit 
the particular attention of our meteorological reader^. 

<<The question,^ says he, ^'of the equatorial temperature has 
been recently discussed in a memoir published by Mr Atkinson, 
in the second volume of the Memoirs of the Astronomical Sock- 
tyqf London (p. 137-185,) and which contains very judicious 
considerations on several important points of meteorology. The 
learned author endeavburs to deduce from my own observations, 
by employing the artifices of the most rigorous calculus, that the 
mean temperature of the equator is not less than 84^.6- Fahr. 
and not 81^5, as I have supposed in my essay on isothermal 
lines. Eirwan made it 84% and Dr Brewster in his Climateric 
Formulae has adopted 88P.8. * {Edinburgh Journal ^ Scu 
encey 1825, No. vii. p. 180.) 

• We have adopted 8S^«8 as the equatorial teipperature in the warm 
meridian pasaiiig through Africa; but have retained 81^5, Humboldt's 
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If the equatorial temperature under ocmnderation were thai 
of the equatorial zcme surrounding the whole globe, and bound- 
ed by the parallel of 8^ north and d^ aouth, we must first exr 
amine the temperature of the equatorial ocean, for thSce is only 
one^sixth of the drcumference of the globe which in that zone 
belongs to terra firma. 

But the mean temperature of the ocean between the limits 
we have mentioned, varies in general between 80^.24, and 8^.4. 
I say in general, for we sometimes find between these limits 
nuurima restricted to zones scarcely a degree wide, and 
whose temperature rises in difierent longitudes from 83^7, to 
84^.7. I have observed this last temperature, which may be 
regarded as very high in the Pacific ocean, to the east of the 
Galapagos Islands, and recently M. Baron Dirckinck of Hoha. 
feldt, a well»informed officer of the Danish navy, who, at my 
request, made a great number of thermmnetrical observations, 
has found (in lat ^^.5^N., long.^ 81.''54' W.) almost in the 
parallel of Punta Guascamay the surface of the water at 87M. 
These maxima do not belong to the equator itself. They oc- 
cur sometimes to the north, and sometimes to the south of it, 
and often between the latitude of 8^°, and 6^ The great 
circle which passes through the points where the waters <tf the 
sea are the warmest, cuts the equator at an angle which seems 
to vary with the sun^s declination. In the Atlantic ocean, we 
may sometimes even pass from the northern to the southern 
tempente zoile» in. the zone of the warmest waters, without 
observing the thermometer rise abov&8S^4. The maxima are 

Acoording to Perrlkw • * - S8^ 76' 

Chumicoa. - • • . S3 66 

Qttsvedo « - - 83 48 

Rodman - - - . 83 84 

DrDavy - - - S9 6S ' 

Mean; 83*" 96' 
The air which nests upon these equatorial waters is from 
1^«8 to ^.7, colder than the oc^an^ It results from these fact^ 

measure fbr the temperature of the equator in America and Ada. Tfas 
dottUe measure is a necessary result of the isothermal lines being regulated 
by two poles of maximum cold.— OSd. 
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that over &4{ths of the drcumferetice of thd globe, the tsqUito- 
nal aquieoiis «biie, instead of presenting a iiMan tetn{ieratute 6f 
84^.£s has ptft)bably not one of ^""A Mr Atkinftm hitnself 
iBidmitSy p. I7I9 that the union of the aqu^tis and continental 
parts tends to dbdtiinish th(6 tnean temperature of the isquator. 
But in confining himself to the continental plains of south 
America, this phllosc^her adopts for the equatorial zone from 
P to S^ south, and upon different theoretical suppositions, 
84^.66, or 87^8> He founds this conclusion on the fact, that 
at Cumana, in lit. 1 0^^.979 the mean temperature is 81^38, and 
that) by the law of the imMase of heat from the pole to the 
equator, an ihcreate which depends on the square of the cosine 
of the latitude,* the mean temperature ought to be at least 
dbove 84^^66. Mr AtkiUson finds a confirmation of this re^ 
milt, by teducing to the level of llie equatorial seas several 
temperiitUlM which I had observed on the dedivity of the 
Cordiileliis^ to a height Of 500 toises ; and in employing cor^ 
rections^ which he beli^tes to be due to the latitude, and to the 
progressive diminutioi^ ci heat in a vertical plane, be does not 
di89em|)le how* much a part of these corrections is rendered 
uncertain by the ponticmof places in vast plaint or m narrow 
yallie8.-^iirifm. AHr. Soc. Vol. ii. p« 148» 158, 171, 178, 182, 
andlSS. 

In studying in all its generality the problem of the distri^ 
bution of heat on the SUrfiioe of the globe^ and in freeing it 
of the accessory consideration of localities, (Ibr example of the 
eflects tit the configuration, the colour and the geOgn^hic^ re- 
lation of the soil ; of those of the predominance of certain 
winds, of the proximity of seas, of die frequency of clouds 
and fogs, and of the nocturnal radiation towards a sky more or 
less serene,) we shall find that the mean temperature of a station 
depends or the difierent ways in which the influence of the 
meridian altitude of the sun manifests itself. This altitude 
determines at once the duration of the semidiurnal arcs, the 
length and the transpairoikcy of tiie portion of the atmoophere 
which the rays traverse before reaching the horizon ; the 

* The law of increase approaches much more nearly to that of the simple 
cosines of the latitude— Ed. 
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quantity df the absorbed or heatmg ray* (a quantity which 
Moments rapidly whto the angle of incideoee, reckoned from 
the levcd of tfce surface, increases ;) and hotly, the number of 
soiar rays wUch a ^yen faorison embraces* The law of 
Mayer, wit)i all the otodificatioBs which have be«i inCrodtieed 
hitp it for Akty years^ is an empirical kw, whkh represents 
4^ generality xrf the phenomena by appronmalion, and often 
in ia satisfactory manner i but it cannot be employed against 
the testimony of direct » observations. If the surface of the 
^be, frola the equator to the paftillei of Cumana, wab a 
desert like that of Sahara, or a sfevwrnaa uto&nnly covered witk 
gi^asses like the Ltenos of Calobozo «r of Apure^ there wouU 
undoubtedly be an increment of mean temperature Ihnn 10 J^ 
dif latitude to the equator, but it is very probable that KliiB 
increase does not ato<>um to 2|? of Eahrenheit. M. ArigA, 
whose important and ingenious researches tg^teftid to dil tll^ 
blanches of meteorolqgy, has found, from diieot experiments, 
tluit from a perpendicular incidence to 20^ of xenith distanoe 
the quantity of reflected light is nearly i^ same^ He has 
found also tJiat the pbotrdmetrical elifect «f sohup light varied 
e&tiemely little at Paris in the month of August, finom noon 
to three o'ckxi, in spite of the dianges in the length of tlie 
path described by the rays which traverse llie atmosphere. 

If I have fixed tlie mean temperature of the eqiuator in 
round numbers at 81 1'., it was to attribute to the equalonal 
«one, prcqperly ao valjted^ ftom 8^ R to 8^ S., the mean tem- 
perature of Cu»a»a^ 81^86% This city, surrounded with 
arid sands, situated, under a sky fslway^ setene, and wfaos^ 
thin vapours ahnest sever resolve themselves into rains, pcMsh. 
aesses a more burning climate than all the plaoes which aur^ 
nMiad it, «nd which are like it on the level of the sea. Iii 
lidvandng southward in America, and to the equator^ by the 
Oranoco atnd Aid Negns the heat c&nifiishes, not mi aooomil 
^ the elevation of the Isoil^ which fjN>m the Fort df Si Gadoa 
18 veiy litde, but «in acooUnt of the f^xresta^ the frequeney of 
vains, and tlie tranqpnteney of the atmoaphere. It is to be 
regretted that travdlersi even lihe ttost laborious, shottM be 
so little in a state to advance the proguess of meteorology, by 
adding to our knowle«^ of mean temperabires. They do 
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not remain a sufficient time in the countries whose clunate 
they desire to know, and they collect for the annual means 
only observations whidh others have made, and most frequent- 
ly at hours and with instruments which are far from ^ving 
correct results. Owing to the constanqr of the atmospheric 
phenomena under the zone nearest to the equator, a short 
space of time is without doubt sufficient to give approximate- 
ly the mean temperature at different heights above the level of 
the sea. ^ 

I have always pursued this class of researches ; but the on- 
ly precise result which I have been aUe to obtain, and which is 
deduced from observations made twice a-4lay, is that of Cu- 
mana. (Compare with respect to the degree of confidence 
which the mean temperatures merit. Relate HisL tom. i. p. 411, 
547, 681-6S7. 584; tom. ii. p. 73, 41^ 46S; tom. iii. p. 
814-SSO, 371-882.) 

The true ntunerical elements of climatology can only be fix- 
ed by skilful persons established for a great number of years 
in dbBferent parts of the earth ; and, in this respect, the intel- 
lectual generation which is preparing itself in the free part of 
equatorial An^erica, from the coast to 8000 toises of altitude 
on the back and on the declivity of the Cordillaras, betwe^i 
the parallels of the Isle of Chiloe and San Francisco in New 
California, will have the happiest influence on the physical 
sdendes. 

In eomparing what has been known for forty years on the 
mean temperature of the equatorial regions widi what we now 
know, we must be astonished at the slow progress of positive 
climatology. I do not know, at the present day, more than one 
mean temperature observed with any appearance of predsicni^ 
between 9* north and 8^ south lat, and it is that of St Louis 
de Maranham in Brazil, 9PJiff S. lat., which Colonel Antonio 
Perdra found from observations made in 1821, three times 
a^day, (at 8^ a. m., 4^ p. ic., and ll^" p. m.) to be 81^82. 
{Annaea da$ Seieneeedas dries e das Leiras^ 1822, tom. zvi. 
Pkte II. p. 55^.) This is still 0'' 64 less than the mean 
temperature of Cumana.* Below 10^* of lat we.know <mly 
the mean temperature of 

* See a preeeding notice on this satject in p. 117 of tbii Number. 
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Lat. 


Fafar. 


Batavia, 


6*" 12' S. 


80°. 42 


Cumana^ 


10 27 


81 86 


Bettvraf 101'' of lat. and the 


extremity of the torrid » 


we haTe 




- 




UL 


Fahr. 


Pondicherry^ *- 


11°55' N 


85°28 


Madras^ 


13 4 


80 42 


Manilla, - - 


14 36 


78 08 


Senegal, 


15 53 


t9 70 


Bombay, . • • . 


18 50 


90 06 


Macao, 


22 12 


73 94 


Rio Janeiro, 


22 54 S. 


7430 


The Havanna, - 


23 9 N. 


78 26 


And after the observations of Pereira, 




Maranham, 


2° 29' S. 


81° 32 



It appears to result from these data, that the aolj place in 
the equinoctial region whose mean temperature exceeds SI"" 
86, is situated in 12^ latitude. This is Pondicherry, whose 
dimate can no more serve to characterise the equatorial- r&. 
^n than the Oasis of Mourzouk, where the unfortunate 
Ritchie and Captain Lyon assure us that they saw, during 
whole months, (perhaps from the sand disseminated in the 
air,) the thennometer at 117^ and 188% can diaracterise the 
dimate of the temperate zone in the north of Africa. The 
greatest mass of tropical land is dtuated between 18^ and 28^ 
of north kit, and it is k| that zone also^ thanks to the esta* 
Uishment of pa many rich commerdal towns, that we poaaesn 
most meteorolo^eal knowledge/ The three <h* four. degrees 
nearest to the equator are a terra incogniia for climatolqgy. 
We are still ignorant of the mean temperatures of Grand 
Para, Guajraquil, and even Cayenne. 

When we consider only the heat attained in a particular 
/{Murt of the year, we find in the northern homsphere the most 
scordiing climates Under the tropic itself^ and a little beyond it.^ 
At Abusheer,for example, in lat ft8l% the mean temperature 
of the month of July is 93° 2. In the Red Sea we find the 
thermometer at noon at 131^, and in the night at 109^. At 
Benares, lat. 25° 2(y, the heat reaches in summer 181^, whilst ^ 
it descends in winter to 46^ 96. These observations in India 
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were 'made with an excellent thermometer for maxima, by 
Six. The mean temperature of Benares is 77® 36. ♦ 

The extreme heat which occurs in the southern portion of 
the temperate zotu^ between Egypt, Ar^ibi^s ax^ the Gulf of 
Persia, is the simultaneous effect of the configuration^ of ilih^ 
surrounding lands, of the state o£ the surface, of the constant 
transparency of the air deprived of aquebus vapours, and the 
length .of the days, which increase with the latitudes. Between 
the liopic^ even great heats are rare, and generally do not 
exceed at Bombay dl° and at Vera Cruz 95®. It is almost 
needless to state, that in this note we have referred only to ob^ 
servations made in the shade, and far from the reflection of 
the ground. At the equator, where the two solstitial height;^ 
reach 66^ 82^, the times of the sun^s passing the zenith are 
distant from one another 186 days. At Cumana, the height 
at the [^lmmer solttiee is liS" 59, and that of the winter sol- 
stice 56^ Sly and the times cxf passing the zenith, 17tli April 
and 5d6th August, are distant ISl days. Farther tathe north, 
al the Havanna, we find Uie soktetial height in summec 
89P41', and of wintw 43* 8S^, and the distance of the passage 
(18th June and 1st July) 19 days. If these passages are not 
recognized with the same eindeace in t|pe cuifve (si the moiit)i# 
it is because their influence ia marked im some ^soes by the 
occurrence of the rai»y season, and other' eleelriosl phenomena 
The son is at Cumana, during 1Q9 days^ pr move ea;«ctly duf« 
ing 1275 hours^ (from the 2ath October till th^ 14th Febm* 
ary,) lower than under the' equator j but in this intervsl its 
maxmum of zenith distance does not exceed 83^55.- The 
retardation in the suVs prcgiess, in approa<?hing the tropies, 
inereases the heat of places situated £Gu*theF from the equstot^ 
particularly towar4s the confines of the torrid and temperate 
zones. Near the tfopks, for example at the Havaima» lat. 
'90^ 9^, the sun employs twenty-fbuir days to describe a degree 
on each ade of the zenith; und^ the equator it squires on* 

* Mx, Prinsep isakes the oieaji temp^graluve of Benares in 

1822 76^81 

182S 76.40 

sad the greatest range horn WMf to 45^ ; the mean beat of a well thir^* tix 
fteib deep was va^Tr^ii^iSB. 
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ly five days. Near the tropics, for example at the Havaana, 
(^lat. ^""29,) the sun employs twenty-four days to describe a 
degree on each side of the zenith ; under ik^ engMw it on- 
ploys only five days. At Parish lat. 48® 50^, where the sun 
descends to the winter solstice, as far as IT' 4Sf ; the solstitial 
height in sumia^r is €t^'. The sun is oraaequentty fron 
the I6t of May till the 12lh August, during the interval of 
108 days, or 148S hours, as high at Paris as at Cumana at an- 
other epoch in the year. In comparing Paris to the liiivaiHia, 
we find, in the first place, from the 26th March to the 17th 
September, during 175 days, or £407 hours, the sun as higk 
as it is in any other season under the tropic of Canoen But 
in this interval of 175 days, the wannest month (July) has, 
from the register kept in the royal obfervatovy fipom 18(K» to 
1890(, a mean temperature of 65^.48, whilst at. Cumana^ and 
at the Havanna, where the sun descends, m the fint place, to 
fi6''5', in the second^ to 43^^', the coldest month stffl gives, 
IB spite of the long nights at Cumaaa, 79^^16, and at the Ha* 
vanna 70^.16 of mean heat UndeD all zoned, the tempevature 
of a part of the yeai; is modified by the temperature of tlM 
seasons whieh precede it. Under the tvopios the diminution 
of the t^nperatures* is very ineonsiderable, beoause die eajrth 
has received in the foregoing months a mass of mean heat^ 
which is equivalent at Cumana to 80^6, and at Havanna to 

From the oonsideratioDS whi^h I. have noiir explainec^ it 
does not appear to me probable, that the equatorial tempem* 
ture ever reaches 84^.5fi^ as k supposed by the learned and 
estimable author of the^ Memoiv on Aitronofmical Me/Factions. 
FaAh^ Beaa, who was the first traveller who recommended 
observations at the coldest and warmest houza of the day, be^ 
heved that he had found lin^ 1686 and i6999 in comparing 
9iaia, Malaeca, and Batma, ^^ that the heat is not greater 
under the equator than under 14^ of latitude.^ I am qB opi- 
nion that there ia a. diffisrence^ but that it is very smaU, and 
masked by the effect of. so^ maiiy causes, which act simultat 
neoui^y on the mean tempcpature of a place. The observa* 
Uons hitherto collected do not afford us any measure of m pro- 
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Pabis, September 1836. 



Akt. XX.-— JVotictf respecHng the hourly Meteorologtcat Ob^ 
eervatione proposed by ike Royal Sodely tf Edinburgh^ to 
be made twice every year^ on the llth Jtdy and IBth Jo* 
nuary. 

In obedience to the request of several correspondoits, we pro^ 
pose, in the present notice, to explain more fully than was done 
in the printed schedules, the method of making the meteorolb- 
^cal obsenrations pn^osed by the Royal. Society of Edin^ 
burgh, and to subjoin a copy of one of the sets of observations 
made on the ]7t^ July 18S6. 

The days of the year which have been fixed for these ob- 
servations are the .17th July and 15th January, and it would 
be extremely desirable to have these observations repeated on 
the same days of these months for some years. 

1. The first column pf the schedule is intended for raster* 
iiig the state of the thtrmometer every hour of the day, from 
1 o^clock A. M. to 12 p. v. of the 17tb July, or the 15th Ja^- 
Buary. The thermometer should be placed in a northern ex. 
posure, sheltered from the direct rays of the sun, and at some 
height above the ground* The times of the highest and lowest 
state of the thermometer shituld also be marked, if they do not 
occur at any of the hours of observation. 

^ S. The second column is intended for registerii^ the tem- 
perature of springs and deep wells, or the temperature of a 
river, or of the sea. 

8. In order to obtain the fcnx^e of radiation, a mereurkl 
thermometer, having its bulb covered with black woollen cloth, 
or simply blackened with China ink, should be exposed on an 
open spot of ground, and a few folds of paper may he inter- 
posed bet wen the soil and the instrument. The same result " 
will be obtained by taking the teqoperature of an exposed patch 
of bare soil. 

4 The barometer or sympiesometer, whose indications are to 

11 
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be recoT^kd in the fourth . columii) should not. be placed in a 
hall or passage where it is exposed to a draught or current of 
air. 

5. The best electrometer is Bennef s gold-leaf electromet^. 
The observations with it should be made in an open field, at a 
distance from trees and chimneys. Besides the tension of the 
electricity, as indicated by the extent of the divergence of the 
gold leaves, it is of importance tQ ascertain at what height 
above the soil it first becomes sensible, and in what space of 
time it acquires a fresh charge, after being touched by the finger 
or by a piece of metal. The galvanometer may be employed, in 
these observations, as explained in this Number, p. 150. In 
the observations made in the Boyal Observatory at Halle, on 
the 17th July, by Professor Gartz, Dr Weber, and Mr 
Httgel, an electrometer was employed, consisting of a gold- 
leaf freely suspended between two of Zamboni^s columns, which 
ebuld be placed at differentdistances, so that a lesser oragreate^ 
electrical'fbrce is necessary to moye the gold-leaf, the nature 
of the electricity being determined by the leaf approaching to 
the column which had its positive or negative pole turned to- 
i^ards it. The electric force was measured by the distance of 
tl^e Zambonic column which moved it.— See this Journal^ No. 
Vii. p. 124-.W7. 

6. In order to observe the hygrometrical state of the fdr, 
cover the bulb of a thermometer with a piece of muslin or soft 
paper, and having wetted the bulb thus covered, observe, by 
comparing it wiUi another thermometer, the descent of the 
mercury arising from the cold produced by. evaporation. . If 
the dry thermometer, for example, stands at 50^, and the wet 
one at 45% the difference of these indications, or 5% is the 
number to be inserted in the appropriate column. Observa- 
tions with Saussure's and DanielPs hygrometer would also be 
desirable.— See this Journal^ No. vii. p. 127* 

7. If rain should fall, the quantity of it may. be measured 
without a rain-gauge, merely by exposing a circular vessel to the 
shower, measuring the diameter of its aperture, and noting the 
depth of rain in indies, if -the vessel is equally cylindrical, or 
the weight of the rain, if the lower part of the vessel is.of an 
irregular shape. 

VOL. VI. NO. I. JAN. I827. If 
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8. The velocity <rf the wind may be easily ascertained by 
measuring the distance to which a light body, such as a fea- 
ther or a piece of paper, is carried in any number of seconds- 
Its direction may be found by a wind- vane, or by the smoke 
of a chimney. The existence and direction of currents in the- 
higher regions may be detected by the motions of the clouds. 

The remaining columns of the table must be filled up ac« 
cording to the judgment and knowledge of the observer. Mr 
Howard^s nomenclature of clouds should be used by those 
who arie acquainted with it. Halos, rainbows, the Aurora Bo- 
realis, the depth of the blue qolour of the sky, and the colour 
of the clouds at sunrise .and sunset, will naturally attract the : 
notice of every observer. 

To those meteorologists who have sufBcieiit leisure, and the 
means of performing such experiments, we would recommend 
the use of kites or of balloons for ascertaining the temperature: 
and state of the upper atmosphere. The EarPof Minto has ob- 
tained several very interesting results by thp use of balloons^ 
and by proper precautions has found them perfectly manage- 
able. * 

The following is an alphabetical list of th6 observations on' 
the 17th July which have already been received, and there is 
reason to expect as many more, as few of the foreign ones 
have yet arrived. 

It is greatly to be desired, that those who have so well be- 
gun this interesting series of experiments, will continue them 
on the 15th January, and also, in subsequent years. 

List of the Hourly Registers of the Weather kept on the Vlth 

July 1826, that have been received. 

Scotland. 

Castle Forbes, Aberdeenshire, - George Fairholme, Esq. 

Castle Kennedy, Ayrshire, - Peter Burnet, Esq. 

Dundee, Jobnfield, Forfarshire, - Rev. Mr Macvicar. 

AUerly, Roxburghshire, - Dr Brewster. 

Eckford, Roxburghshire, Rev. Mr Gray. 

Edinburgh, Caltonhill, Mid- Lothian, Mr John Foggo. 

Canaan Cottage, do. - - - Mr Adie. 

Forres, Sanquhar House, Morayshire, Mr J. Christison. 

Garvock, Kincardineshire, - - Mr Murray. 
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Glasgow^ Lanarkshire^ 

Glenfinarty Argyllshire^ 

Gordon Castle^ Banflfshire^ 

Huntly Lodge, Aberdeenshire, 

Inchbonny, Roxburghshire^ 

Kelso, do. 

Leith, Mid-Lothian, 

Minto House, Roxburghshire, 

Shetland, Uga Sound, H. M. S. Woodlark, 

■ ■ West Sandwich Yell, 



- Lerwick, 



Tweedsmuir, Peebles-shire, 

Wemyss Castle, Fifeshire, 

Whim, Peebles-shire, - ~ 

England. 
Kendall, Westmoreland, 
Newcastle, Northumberland, 
Pitmaston, Worcestershire, 
Plymouth, Devonshire, 
Sfwafiara Balbeck, Cambridgeshire, 
Wallington, Northumberland, 



Ireland. 



Castlebar, Mayo County, 
Edgeworthstown, Longford, 



Gotha Observatory, 
Halle Royal Observatory, 
I^eipzig Observatory, 
Seeberg Observatory, 
Ziehmen, near Leipzig, 



Mr John Weir. 
James Skene, Esq* 
The Duke of Gordon. 
Mr Alexander Murdoch. 
Mr James Veitch. 
Mr W. Mein. 
Mr Coldstream. ' 

Earl of Minto. 
Mr J. Frembly. 
Mr Mathewson. 

Mr Fairlict. 

Captain Wemyss, M. P. 

Arch. Montgomery, Esq. 



Mr S. Marshall. 
Rev. Mr Turner. 
J. Williams, Esq. 
W. Snow Harris, Esq. 

W. C. Trevelyan, Esq. 



W. Bald, Esq. 
t Mr and Miss Edgeworth. 



Geemany. 

M. Hoff. 

MM. Gartz, Weber, and Hugel. 

Moebius. 
C. A. Hansen. 
MM. Smiedeh and Brandes. 



The following register, which we give as a specimen of 
those received, was kept at Tweedsmuir in Peebles-shire, by Mr 
William Fairlie, schoolmaster there, who has, at the request 
of the Royal Society, kept very regular, and highly interest- 
ing re^sters of the weather at that place for six years. The 
great elevation of Tweedsmuir above the level of the sea, 
(about 1200 feet,) gives great value to these observations. . 
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We cannot conclude this notice, without expresnng'a wish, 
that those gentlemen who have not sufficient experience* in 
making meteorologbal observations, or who may not feel it 
convenient to devote a whole day to science, will at least en- 
courage and assist those in their neighbourhood who have the 
inclination and ability to make them, but who want only the 
requisite instruments. Those who have not yet sent in their 
schedules of the 17th July, are requested to transmit them as 
speedily as posnble to Dr Brewster, Secretary to the Royal 
Society, 10, Coates Crescent, Edinburgh. 



Aet. XXI. — On the DevicUion of the Magnetic Needle fro- 
duced by a comvUm Electrical Machine ^. By M. D. Col- 
LApoN of Geneva. 

All attempts having hitherto failed to produce a deviation of 
the magnetic needle by the electrical machine, M. Colladon 
supposed that this was owing to the employment of too small 
a charge of electricity, or to imperfectly insulated galvanome- 
ters. He therefore repeated this ^experiment with a galvano- 
ineter of 100 turns with two needles, such as that contrived 
by M^ Nobili. The wire of it, says he, is doubly covered with 
nlk, and in order to have a considerable quantity of electricity,.! 
employed a battery of thirty jars, and having a square surface 
of 4000 square inches. The galvanometer was placed in a 
separate chamber, and communicated with the battery by two 
copper wires covered with silk, and suspended by insulating 
cords. At the end of eadi wire was soldered a very fine point 
for drawing'off electricity. These two points are the ewtre- 
mities of the gcHvanometer, 

After having charged the battery till its electroscope began 
to diverge, I put one of the extremities of the galvanometer 
in contact with the exterior armour of the battery, and hold- 
ing the other extremity by a glass-handle, I approached the 
point of it to the bottom of one of the jars. When this was 
done at tour or five centimetres distance, the needle of the 

* This is a brief abstract of the original memoir which was read at the 
Academy of Sciences on the 21st August, and which is printed in the 
Ann* de Chim. Tom* xxiuii p. 62. 
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galvanometer began to deviate. At a distance of one or two 
centimetres, the deviation became 2S^ It then grew weak^ 
er, and vanished after a duration of five seconds. The direc- 
tion of the deviation was in the direction of the current, and 
the direction was changed by presenting to the battery the 
game, extremity of the galvanometer. Opposite directions w^re 
also obtained, by charging the battery alternately with post* 
tive and negative electricity. 

In dry weather, M. CoUadon obtained deviations of three 
or four degrees, by using the simple electrical machine, and 
also. Nairne^s machine for two electricities, or a plate machine 
of five feet. 

M. Colladon next soldered to the extremities of his galvano- 
meter a platina wire, and when one of the soldered pieces was 
kept at the temperature of 3S°, while the other was heated 
in a mercurial bath to the temperature of 313^ Fahr. a devia- 
tion of 45^ took place. Hence it follows, that the electricity 
which may be accumulated in a given time in a battery, or 
even in a conductor, is a finite portion of that which circulates 
during the same time in a closed electromotive circle. 

M. Colladon then proposes to use the galvanometer in place 
of an electrometer, for measuring small quantities of electricity 
accumulated in batteries, or drawn o£P by points. With this 
view he prepared a galvanometer with 500 turns, having its 
wire not only doubly covered with silk, but each series of turns 
covered with gummed taffetas. With the plate glass machine 
with which he obtained a deviation of S^ or 4**, he now ob- 
tained 
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A single Leyden phial, with two square feet of surface 
made the needle deviate 3S^ when it was fully charged. 

In another section of his paper, M. Colladon treats of at- 
mospheric electricity, and he shows that the galvanometer is 
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a precise means of measuring the quantity of electricity which 
passes along conductors. 

" On the 4th of August,*" says he, " about mid-day, when the 
electrical clouds announced a storm, I raised a metallic point on 
the observatory of the College of France. A pole of nine metres 
was placed near the highest paratonnerre, which it surpassed 
by about a metre. It carried a conducting wire terminated 
by two needles, very fine and slightly divergent. This con- 
ducting wire, covered with silk, traversed a glass tube, and de- 
scended into the chamber where the galvanometer was placed. 
It lyas fixed to one of the extremities of the galvanometer, 
whilst the other extremity communicated with the rod of the x 
paratonnerre, and consequently with the ground. When it 
began to thunder, the needle of the galvanometer deviated be- 
tween 341^ and 32% and the electricity was negative.*" 



Aet. XXII. — Description of the Volcano ofKirauea^ in Ha- 
waii^ one of the Sandwich Islands. By the Reverend 
William Ellis. With a Plate.* 

In our last Number, p. 303, we had occasion to lay before 
our reader^ Mr Ellis^s interesting account of the burning 
chasms of Ponohohoa, and we propose at present to ^ve an 
account of the active volcano of Eirauea, as described by the 
same author. 

The plain through which it is necessary to pass to the 
mountain was an extensive waste of ancient lava, which re- 
sembled an inland sea bounded by different mountains. It 
seems to have been once in a fluid state, but .has now the ap- 
pearance of having been suddenly petrified while its waves had 
been in a state of tumultuous agitation. Not only were the ^ 
large swells and hollows distinctly marked, but the surface 
was covered by a smaller ripple like that which precedes the 
springing up of a breeze. Before the crater suddenly burst 
upon our view, we expected to have seen a mountain with a 
broad base, and rough indented sides, composed of loose slags^ 

* See last Number, Plate III. 
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or indurated streams of lava, and whose summit might have 
resembled the rim of a hiage cauldron formed by a rugged 
wall of scoria. Instead of this, however, we found ourselves 
on the edge of a steep precipice, with a vast plain before us 
fifteen or sixteen miles in circumference, and sunk from 200 
to 400 fee.t below its original level. The surface of this plain 
was unevenj and strewed over with huge stones and volcanic 
rocks, and in the centre of it was the great crater at the dish 
tance of one mile and a half from the spot where we stood. 
Walking on to the north end of the ridge, a place was found 
where the descent to the plain seemed practicable, but it was 
difScult and dangerous. After walking some distance over 
the sunken plain, which often sounded hollow beneath our 
feet, we at last came to the edge of the great crater, where a 
most sublime and appalling spectacle presented itself. Before 
us yarned an immense gulf like a crescent about two miles in 
length from N. E. to S. W., and the northern parts of it were 
one vast flood of burning matter boiling with tremendous agi- 
tation. Fifty-one conical islands, varying in form and size, 
and with each a crater, rose either round the edge, or from 
the surface of the burning lake. Twenty-two emitted co- 
lumns of grey smoke, or pyramids of brilliant flame, and se- 
veral of those, at the same time, vomited streams of lava^ 
.^hich rolled in blazing torrents down their black indented 
sides into the boiling mass below. These conical craters led 
us to infer that the cauldron of lava before us did not form 
the focus of the volcano ; — that the mass of melted lava was 
comparatively shallow, and that the basin in which it was con- 
tained was separated by. a stratum of solid matter from the 
great volcanic abyss, which discharged its contents through 
these craters into the upper reservoir. The sides of the gulf 
before us, though composed of ancient lava, were perpendicu- 
lar for about 400 feet, and rose from a wide horizontal ledge 
of solid black lava of irregular breadth, but extending com- 
pletely round. Beneath this ledge the sides sloped gradually 
towards the burning lake, which was, as nearly as we could 
judge, 800 or 400 feet lower. It was evident that the large 
crater had been recently filled with liquid lava up to this 
black ledge, and had by some subterraneous canal emptied it- 
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self into the sea, or under the low land on the shore. T(|e 
grey, and in some places apparently calcined sides of the 
great crater before us, the fissures which intersected the suTr 
face of the plain on which we stood,— the long hanjks of sul- 
phur on the opposite side of the abyss ;— the vigorous action 
of the numerous small craters on its borders ; the dense co- 
lumns of vapours and smoke that rose at the north and south 
ends of the plain, together with the ridge of steep rocks by. 
which it was surrounded, rising perpendicularly in some 
places 300 or 400 feet, presented an immense volcanic panora. 
ma, the effect of which was greatly increased by the constant 
roaring of the vast furnaces below. 

Beside the volcano now described, there are several extinct 
ones in Owhyhee. * Captain King makes one of these, viz^ 
Mouna Boa 16,020 feet high, while he makes Mouna Eaa,^ 
whose peaks are constantly covered with snow, 18,400 feet. 
Mr Ellis reckons the height of this at between 15,(X)Q or 

16,000 feet. . 

Mr Ellis regards the whole Island of Owhyhee, (of about 
4000 square miles,) as one complete ma^ of lava. *^* Perfo- 
rated,^ says he, " with innumerable apertures in the shape of 
craters, the island forms a hoDow cone oyer one vast fur- 
nace, situated in the heart of a stupendous marine mountain 
rising from the bottom of the sea ; or possibly the fires may 
rage with augmented force beneath the bed of the ocean,, 
rearing through the superincumbent weight of water the base 
of Hawaii, and at the same time forming a pyramidal funnel 
from the furnace to the atmosphere * 



-— r 



Art. XXIII.— On the Suhterranean Sotmds heard at JVo- 

kou8, on the Red Sea. 

Bauon Humboldt informs us, on the authority of most credible 
witnesses, that subterranean sounds hke those of an organ ard^ 
heard towards sunrise, by those who sleep upon the granite 
rocks on the banks of the Orinoco. Messrs Jomard, Jollois, and 
Devilliers, th^e of the naturalists who accompanied Bonaparte 

*.See the Scientific Intelligence under General Science in this Num« 
ber. 
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lo £gypt, heard at sunrise a noise like that of a string break- 
ing in a granite monument placed at the centre of the spot on 
which the palace of Camac staiids. 

Sounds of a nature analogous to these have been heard by 
Mr Gray of University College, Oxford, at a place called 
Nakous, (which signifies a bell,) at three leagues from Tor, 
on the Red Sea. This place, which i^ covered with sand, and 
surrounded with low rocks in the form of an amphitheatre, 
presents a steep declivity towards the sea, from which it is 
half a mile distant. It has a height of about SOO feet upon 
80 feet of width. It has received the pame of a bell, because 
it emits sounds, not as the statue of Memnon formerly did at 
sunrise, but at every hour of the day and night, and at all sea- 
sons. The first time that Mr Gray visited this place, he heard 
at^the end of a quarter of an hour a low continuous murmur- 
ing sound beneath his feet, which gradually changed into pul- 
sations as it became louder, so as to resemble the striking of a 
clock. In five minutes it became so strong as to resemble the 
striking of a clock, and even to detach the sand. * 
- Anxious to discover the cause of this phenomenon, which no 
preceding traveller had mentioned, Mr Gray returned to the 
spot next day, and remained an hour to hear the sound, which 
was on that occasion heard much louder than before. As the 
sky was serene, and the air calm, he was satisfied that the sound 
could not be attributed to the introduction of the external 
aiTf-f and in addition to this, he could not observe any crevices 
by which the external air could penetrate. The Arabs of the' 
desert ascribe these sounds to a convent of monks preserved, 
muraculously under ground, and they are of opinion that the 
sound is that of their bell. Others think that it arises from 
volcanic causes, and they found this oj^inion on the fact that 
the hot baths of Pharaoh are on the same coast. 

* The people of Tor declare that the camels are frightened and rendered 
fiirious by these sounds. 

•f- M. Humboldt ascribes the sound in the granite rocks to the difference 
of temperature between the external sax. and the air in the narrow and 
deep crevices of the shelves of rocks. These crevices^ he informs us^ are 
often heated to 48° or 50° during the day^ and the temperature of their sur- 
&ce was often 39^when that of the external air was only 38°. Humboldt's 
Personal Narrative, vol. iv.— Ed. 
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M. Seetzen has given a similar account of Nakous, in Zach*& 
£{Aemerides for October 181 2.-;— See Daubeny^s De^cripH&n 

of Active and Extinct Volcanoes. Lond. 1826. p. 487. 

■ . \ 

• Aet. XXIV. — Notice respecting the ednstence of the New 
Fluid in a large cavity in a specimen of Sapphire. By 
David Brewster. LL. D. F. R. S. and Sec. R. S. Edin. 

In two papers which are printed in this Journal^ I have fully 
described the physical properties of the two new fluids which 
occur in mineral bodies. These fluids having been found only 
in the precious stones, — ^in quartz, amethyst, topaz, and chry- 
sobeiyl, it became interesting to detect them in other minerals^ 
not only with the view of establishing their general prevalence 
at the formation of this class of bodies, but of ascertaining if 
they experienced any change in their properties from the mi- 
neral in which they are found. 

Mr Sanderson lately put into my hands a specimen of sap- 
phire, containing a very large fluid cavity, which, from the 
^ expansible nature of the fluid, seemed to resemble that which 
occurs in topaz. The cavity itself is regularly crystallized, 
^nd is about one-third of an inch in length. The fluid occu- 
pies about two-thirds of its length, and fills the cavity at a 
temperature of 82^ of Fahrenheit. It seems to be more viscid 
and more dense than I have usually observed it, and in con- 
sequence of this property, the capillary margin of the fluid re- 
mains distinct and well marked, even at the instant when it 
fills the cavity. When the temperature descends below 82% 
the contraction of the fluid is not accompanied with that vfo- 
lent e£Pervescence which takes place in the deep cavities in 
topaz. 

. In the specimen uncfer consideration, the fluid seems to have 
exerted a high expansive force upon the *sides of the cavity, 
whith it has succeeded in opening on both sides. The sur- 
faces of the fissures thus occasioned, are covered with specks 
of a gelatinous-looking matter, like portions of the second 
fluid, when in a state of induration. The force, however, was 
not sufiicient to burst the specimen, and the only eflect of it 
seems to have been to expel into the fissures the second fluid, 
which always occupies the angular and narrow parts of the 
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cayiiy. This opinion sterns to be confinned by the fact, diat 
none of the second fluid can be seen within the cavity, although * 
this may arise from the difficulty of examining the angular 
portions of the cavity in the present state of the specimen. 

•JThere is another very interesting peculiarity in this speci- 
men of sapphire. It contains at one extremity of the fluid 
>cayity distinct groupes of transparent crystals, which have, 
no doubt, been deposited by the fluid. What these crystals 
are, we are not entided to conjecture, but if the cavity were 
opened, it might be practicable to ascertain whether or not 
they are sapphire. 



A»T. XXV. — Account of the Corrion Crow^ or VuUur atratus. 
By Mr John James Audubon, Men^ber of the Lyceum 
of New York. Communicated by the Author. 

Although this bird is closely connected with the Turkey- 
Buzzard (VuUur aura^) in many material points, yet the dif- 
ference in their appearance and habits is sufficient to esta- 
blish a difference of species. 

The first view of the carrion crow is disgusting, when ' 
compared with that of the VvUur aura ; its head and neck re- 
sembling in colour that of putrid matter. Its relative short- 
ness, squareness, and clumsiness, together with its gait and 
manner of flying, are characteristic of an individual less pow- 
erful, and less deserving the high station which the carrion 
crow possesses in the order of birds, whidb naturalists place 
before eagl^ and fSfidcons, so much its superior in every point 
of view. 

Like the turkey-buzzard, the carrion crow does not posi- 
Bess the power of smelling, a fact whicR I have ascertained by 
numerous observations. 

It is not common for these birds to extend their flight over 
the Alleghany Mountains. I have seldom seen them as far a^ 
CSndnnati on the Ohio^ though the VnUwr aura is by no means 
a scarce bird in the country around, and far above that place, ^ 
yet at particular times I have met with flocks of twenty, or 
more in the neighbourhood of Louisville, Kentucky, not, how- 
ever, with the true habits which they display in the souths 
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but so remarkably wary, that no person caii a|>proach within 
gunshot of them without great diflBculty. 

On the Misfitssippi, Missouri, and adjacent countries, the 
caifion crow abounds, even sometimes during winter. The 
cold is less troublesome to them than the turkey-buzzard, and 
I have often seen them near St Genevieve, and also on the 
upper parts of the Wabash river during severe frosts, and when 
much snow lay on the ground. In all these places they are 
quite shy, a fact ivhich I can only ascribe to the scarcity of 
food in colder countries, and to the little regard which is paid 
to them on account of their utility. In the states where they 
are suffered to remain without molestation, and have become ac^ 
customed to the society of man, they will suffer one to walk 
within a few feet of them ; but yet they keep an eye on every 
passenger, and know so well their intentions from their move- 
ments, that if a boy has an Indian bow, a gun, a bow and ar- 
row, or a pebble in his hand, the crow will instantaneously take 
wing, or hop off sideways at a quick rate, uttering a hissing 
noise much coarser than that of the turkey-buzzard. 

In the cities where they are protected they enter the very 
kitchen, and feed on whatever is thrown to them, even pn 
vegetables. If unmolested, they will remain in the same pre- 
mises for months, flying to the roof at dusk to spend the 
night. Six or seven are often seen standing in cold weather 
round the funnel of a chimney, apparency enjoying the heat 
from the smoke. 

Notwithstanding the penalties imposed by law, a number 
of those birds are destroyed on account of their audacious 
pilfering. They seize young pigs as great dainties. They 
watch the cackling hen in order to get the fresh egg fcom her 
nest, and they will not hesitate to swallow a brood of young 
ducks. In order to keep them from the roofs of houses where 
their dung is detrimental, the inhabitants guard the top with 
broken pieces of glass fasitened in mortar, and they often kill 
them by throwing boiling water upon them. No fewer than 
1^00 of these birds are daily fed by the city of Natchez. 

In following the carrion crow to its haunts in the woods, 
I discovered that they remained nearer the plantations than 
the buzzards, and were more addicted to wait there for the 
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entraUs of slaughtered animals, dead dogs, rotten eggs, &c. 
than to bunt in the fields like the Vultur aura. 

Early in February they make choice of a companion in the 
air, and this is the only season when they exhibit any thing 
like activity. The males chase each other furiously for great 
distances, going throiigh the air with a rumbling nmse. The 
conqueror rejoins the female, flies a considerable length by 
her side, and alighting on a tall dead tree, they ratify the con- 
tract of annual union by many caresses. 

Unlike the buzzards, the carrion crows do not seek to de- 
posit their eggs in low damp retired swamps'. They search 
for situations on high ridges ; and the neighbourhood of a vil- 
lage or a plantation is by no means rejected. In this state 
(Louisi^a,) you can eadly find their eggs by examining the 
standing hollowed trees, and in some of them, on the bare 
earth, their two l^rge eggs are deposited, and* are hatched 
after twenty-eight days incubation. I found a nest of these 
birds where the hole of entrance was near four feet from the 
earth, and just large enough to admit the owner. Out of that 
dark abode tbe young did not make their escape until fully 
fledged, and they had. been so seldom fed by their fatigued 
parents, that they were scarcely able to fly, though they were 
nearly full grown. 

In diflerent instances I have found bits of earthen-ware with 
the eggs, and I might have become superstitious on this head, 
had I not been told by a planter that they had probably been 
left by runaway negroes, who had rested, and hid themselves 
in^ these hollow trees. 

The moment the carrion crow hears any person approach- 
ing their nest they fly o£P, and if the tree has a double entrance, 
they sneak ofi^ on the opposite side, and hoppiqg away twenty 
or thirty steps, they watch the movements of the intruder. If 
this happens during incubation they and some other species 
void themselves on such occasions. They are not the least 
discomposed on touching the eggs. I once, indeed, carried two 
eggs home, drew one of them and blew out the contents of the 
other to keep the shell, and having replaced one, and substi- 
tuted for the other that of a tame turkev, I found both the 
birds hatched, though at diflerent times. In another instance, 
I made a female lay five eggs successively, by removing every 
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other day the one last laid ; but upon putting back the whde 
number, the bird left her nest and never returned. 

The male and female take by tugis the labours of incuba- 
tion, and they also feed each other. It is not unusual to see 
young carrion crows, when yet all over down, leave the site 
of their nativity to meet the parent coming with food many 
yards from the spot ; but if they are surprised in the act by a 
hunter, they squat immediately close to the ground as a setting 
spaniel, and lie there till all danger is over. The young ac- 
company their parents (who have only one brood each season) 
till October. This is perceived when a flock is disturbed, on 
which occasion the old and young pair single ofi^by themselves^ 
and they alight nearer to bach other than those of a di£Perent 
family. 

While thfe turkey-buzzard rises from the ground with great 
ease, and with four or five flaps of their large wings, the car« 
rion crows are seen labouring hard to assist their slower ascent* 
They give a few flaps that are so powerful as to occasion a 
rustling through the air, and haying failed after they have got 
on a very few yards, they are again forced to flap to enable them 
to keep at least on the same horizontal line. Their wings are 
squared with the body, the neck extending to its full length 
before, whilst the legs and feet are stretched under the tail be- 
hind. In ascending, the inclination of their body upwards is 
very apparent, and their labour is extreme till they are sufii- 
ciently high to form large circles, and force themselves towards 
the sky by imitating the easier movements of the buzzard. 

Like the buzzards they rise very high, and they at last dis- 
appear, following each other in a straight line. When so high 
they seldom launch themselves obliquely for pleasure, for to 
re-ascend is too irksome, but when they are observed to incline 
to the earth, or to alight on a tree, they sufier their legs and 
thighs to hang perpendicularly under them, even although 
they are at a great distance from the place, as if they were 
afraid to come in contact with it unprepared. 

Ha^ks of difierent species are frequently found sailing 
among, them, and also buzzards, more particularly the great 
ibis, which the carrion crow follows to the lakes in autumn, 
to feed on the fish killed and abandoned by these extraordi- 
nary birds. The fish thus killed are often so numerous, that 
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hundreds of carrion crows may be supported by them for 
weeks. I have often looked with wonder upon the great 
number of vultures that had alighted on very large cypress- 
ireeSy bordering on lakes of some extent covered with thou- 
sands of floating dead fishes o^ difEerent kinds, waiting till the 
water retreated to allow the crows to feast upon theoi. 
' The manner of flight of both these birds is precisely the 
same, and on the discharge of a gun, they will both rise from 
a lake with a violent quick heavy motion, and ascend until out 
^f sight in siich astonishing numbers, as to render it impos- 
inble to. follow the course of any single individual intersecting 
so often their circling lines. 

I may again rem^k, that the buzzards and carrion crows 
cannot be suspected of smelling the fish alive undei: water, 
And only to be killed by the Ibises, who, with the assistance of 
iheir long legs, chase them through the lakes, the water being 
generally from one to two feet deep. The vultures have to 
trait with extreme patience till nearly^ all of it is dry, before 
they can alight to seize their prey, which they swallow with 
avidity. 

When hawks are sailing among the carrion crows, the for- 
mer will sometimes, as if for amusement, charge upon them, 
and produce such dismay, that every crow will launch to the 
earth in angular lines, not unlike these of forked lightning, 
while the exulting hawks announce their victory with reiter- 
ated cries, as they rise again to a high station in the air to re- 
co^imence their circles. 

' Like all other cowards these birds only fight violently when 
urged on by hunger or imminent danger, gradually ai^ment- 
ed to a high pitch ; but then they make amends by beating 
their conquered adversM'y to deith if in their power. When 
busily engaged with a dead carcase, they often jump against 
one another with bill and legs striking like a common fowl, and 
if in the attack one overthrows the other, the victor will, without 
iKTuple, and in the most unmerciflil manner, pick his naked 
head till it becomes clotted with blopd. When any crow gains 
such an advantage, the victor is assisted by several others, who 
Appear to engage in the conflict solely because there seem«i to 
be lio danger. 
" Thpse birds are subject to a particular disease that I never 
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remarked in the VuUut aura. It consists of a kind of itching 
wart, which often covers the whole of the skin of their head 
and bdck of the neck, having a reddish appearance, and suppu- 
rating with a very fetid greenish humour. The bird thus af- 
flicted, scratches these warjts almost constantly, and the more 
irritated the larger they grow. In every one of these warts 
I have found fastened, as a common leech to the real skin, 
a small worm very like some of those which torment certain 
quadrupeds, particularly, in this country, the common grey 
squirrel. I never could ascertain if these parasites killed the 
birds, but I am certain that many die during winter, or through 
some means to me unknown. These worms are killed by the 
bird, as 1 have found many of the warts dried, although large, 
but without any tenant, after a continuance of cold weather. 
It is not improbable that the continued filth attached to the 
head of these biMs, after being immersed in the decayed flesh 
of the animals they feed on, occasions their birth. I have 
observed this, to take place generally with the younger car- 
rion crows^.who, from the tenderness of their skin, are pro- 
bably more liable to these vermin,.And the older ones probal>ly 
dear themselves of them more easily, as their skulls aiid skins 
be(k)nle toUgher. Besides these troublesome settlers, the car- 
rion crows are troubled with lice and tick-flies of a large size, 
that never leave them unless they are killed, or the bird dies. 
' The unexpected sight of a powerful enemy always makes 
these birds instantly disgorge a part of the contents of their 
stomachs. The object of this is supposed to be to disgust 
the stranger and make him desist from advancing nearer, 
but in my opinion it is done to lighten the bird of an extra 
load, with which it is difficult for it to fly ofi^ quickly. This 
is more probable, as immediately after this discbarge the bird 
takes to its wings. 

Art. XXVL— history OF MECHANICAL INVENTIONS 
AND PROCESSES IN THE USEFUL ARTS. 

1. Account of a New Method of Drawing upon Stone, By M# Laurent, 

Painter, Paris. 

Xhe ingenious process which we propose at present to describe, is taken 
from the report laid before the Institute by Messrs Tlienard and De 
Blainyille. 

VOL. VI. NO. I. JAN. 1827r 1 
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Having taken the outline of the original design upon transparent paper, 
by tracing all the lines of the ordinal with a dry pointy more or less fine, 
the outline is then glued by its edges upon a board, and there is spread 
oyer it with a piece of fine linen, a sufficiently hard paste, formed with 
lithographic ink dissolved in essence of turpentine, which may be made in 
a spoop, exposed to the heat of a candle. The outline is then rubbed hard 
tvl|:h a piece of clean linen^ till the linen ceases to have a black tint* The 
outline is then transferred ta the stone by means of a pres& For this pur- 
pose M. Laurent places in a vertical paper press the stone and the outline 
in contact, taking care to place above the latter from twenty to twenty-five 
sheets of paper wetted in water, and adding in solution some calcined mu-" 
riate of lime. Upon these last sheets is put a stone, and to prevent any 
injury, two large plates of paper about an inch thick are interposed. The 
pressure is then applied for an hour^ and upbn separating the stones it will 
be found that the transparent outline adheres more or less to the stone. 
The paper is then removed by hot water, and the design is left upon the 
stone, which is now washed with cold water till no trace of the transparent 
paper remains. There is no fear of the outline dissolving, as the base of 
the muriate of lime forms with the oil of the soap an insoluble soap« while 
the soda is combined with the hydrochloric acid, and coniposes a soluble 
salt, which has been carried away by the washing. 

MM. Thenard and Blainville, who commend highly this process, pro- 
pose the following lithographic ink as superior to any other^ viz. soap one* 
fourth, mutton suet one-half, yellow wax one part, mastic in tears on&- 
half, and as much lamp black as is necessary. The whole being melted 
on at gentle fire, and well mixed, is reduced to the consistency of a 
thick cream, by mixing with it ecjual parts of turpentine and lavender. 
T&e commissioners also recommend a thick and strait plank in place of the 
second stone, and they regard the process as a very valuable one in /the arts. 
— Abstract from the Ann. de Chim. September 1826, torn, xxxiii. p. 89-93. 

2. Experiments on the Discharge of Air by different Orifices. 

M. D'Aubuisson was recently led to make some interesting experiments 
on the discharge of air by orifices of different forms, on the occasion of his 
establishing a ventilator at the mines of Rancie (Arriege.) 

The geometer which he used was 0.65 taaetred in diani^ter, and 0.80 high. 
It carried a water manometer. A t an aperture in the upper he put on nineteen 
different orifices. By means of weights by which the gasometer was load- 
ed, he caused it to descend more or less quickly. These weights brought 
the mapometer j&om 0.028 to 0.144 above zero, and consequently they im- 
pressed on the current of air, which issued from the orifices, velocities of 
ftoYCi twenty-one to forty- eight metres. 

The section of the gasometer, 0.331 square metres, multiplied by the 
height which this instrument descended in unity of time, gave the real 
discharge. The theoretical discharge is obtained by the following f&r- 
raula: 
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where d ret>i'esent8 the diameter of the orifice^ A the height of the mano- 
meter^ b that of the barometer^ and f that of the thermometer. 

From the experiments of M. D'Aubuiceon which it is unnecessary to 
repeat more particularly^ it follows^ — 

That the conical has little adyantage over the cylindrical form oT the 
aparture^ which is not the case with incompressible fluids. 

That when air issues Qt>m a reservoir under any pressure, the ratio be- 
tween the real and the theocetic discharge will be 0.6^ if the discharge is 
made by an orifice pierced in a thin plate ; 0.93 if we employ a short cylin- 
drical sjati^e ; 0.!^^ if a short conical ajutage is used ; and, re fe rr i ng to the 
case which is most interesting in practice, M. O'Aubuisson adds, that, by 
employing ajutages or bases slighdy eimicalj the real will be six per cent, 
less than the theoretical discharge. — Ann. de Chim, torn, xxxii. p. 327. 

3. Method of, restoring Wine that has-been turned, 

A method has been in practice for some years to restore wine that has 
been turned. The> process consists in adding from half an ounce to two 
ounces of tartaric acid of the shops, to a hec^litre of wine, according 
to its state of decomposition. The tartaric acid reproduces the tartar, di&« 
engages the carbonic acid, and consequently destroys the alkaline charac- 
ter given to the wine by the sub-carbonates. 

The Agricultural Society of Bourges has frequently repeated this ex- 
periment ; but it has not always succeeded. They, however, ascribe this 
uncertainty to the impossibility of determining the exact quantity for 
every case.^BulL des Sc, TechnaL Sept. lB26.p. 145. 

%. Method of preventing, by meant of Oalvanism, the formation of coica- 
reous deposits in Leaden Pipes, By M. Dumas. 

Most of the springs which rise in the hills in the neighbourhood of th^ 
Seine are charged with carbonate of lime dissolved in carbonic acid. By 
considering this product as a solution of the bi-carbonate of lime, M. 
Dumas conceived the idea that it might be decomposed into carbonate, and 
into add by a weak galvanic pile. He found that the calcareous deposits 
in leaden pipes were formed principally at the soldered joints, upon the 
bars of iron and the copper cock wj^ich met at these places. He there- 
fore placed a galvanic pair in a vessel filled with water from a spring 
which supplied the manufactory at Sevres, and at the end of two days 
the surface of the copper only was covered with a fiopculent deposit. A 
plate of silver, soldered to a bar of lead, was placed in a reservoir of the 
same water, and at the end of six months the silver was found covered 
with a thick stratum of deposit, whilst the lead was perfectly clean. M. 
Dumas therefore proposes to prevent these calcareous deposits, by placing 
^ at difierent distances along a leaden pipe, other small pipes, perpendicu- 
lar to the first, and Communicating with It^ and into which might be in- 
troduced at plea*;ure bars of iron, for the iron being more electro-nega- 
tive than the lead, will have the calcareous deposit formed upon it. — Bull, 
des So, Technol S;ept. 1826. p. 155. 
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5. An Improved method of working tfater Whiels* ' By 2ifc William* •• 

Moult* 

This method^ which is secured by paten t, coDsisis iu immersing a bucket- 
wheelin water^ and in throwing a current of air under the buckets at 
the lower part of the wheels 4br the purpose of displacing the water and 
filling them with air. One side of the wheel being thus rendered specifi- 
cally lighter than the other, it revolves. — See Newton's Journal of Arts, 
Sept. 1896^ p. 76, where this contrivance is more fully explained. 



Art. XXVIL— analysis OF SCIENTIFIC BOOKS AND ME- 

MOIRS. 

I.— ^ottrfio? of a Third Voyage for the Discovery of^^orth'west Passage 
from the Atlantic to the Pacific^ performed in the years 1824-5, in his 
Mqjesty's Ships Hecla and Fury, under the orier^ of Captain William 
Edward Paert, R« N. F. R. S. 1826. 4to. 

In a preceding article of this woi'k we have already made our readers 
acquainted with the leading particulars of the narrative of this expedition. 
We shall therefore not touch again upon this part of Captain Parry's work, 
but shall proceed to the more appropriate object of this article, viz. to give 
an analysis of the scientific results obtained by the expedition. 

1 . Magnetical Observations* 

After the ^ips were secured, and the observatory erected on shore, C!ap» 
tain Parry directed his attention in an especial manner to magnetical in- 
quiries. The first obs^vations on the magnetic needle, on the arrival at 
Port Bowen, discovered to them the interesting fact of an increase in the 
variation since 18l9, amounting to about 9% viz. from 114° to 123°- To 
the northward Lieutenant Sherer found the increase to be only 5^.43, and 
Lieutenant Ross to be southward only 1^15. By using needles delicately 
suspended, he discovered a very remarkable diurnal variation. ^The maxi- 
mum westerly variation was observed to occur between 10^ a. m. and 1*" 
p. M., and the minimum betwen 8^ p. m. and 2^ a. m. The exact time of 
the maximum, as deduced from a mean of 120 days, was ll^^ 49' a. m. and 
that of die minimum 10^ 1' f. it. The amount of the diurnal variation 
was seldom less than 1^° or 2°, and it sometimes amounted to 5°, 6°, and 
even to 7®. 

Captain Parry likewise discovered a diurnal change in the magnetic in- 
tensity, which, excepting occasional anomalies, exhibited an increaseof inten- 
sity from the morning to the afternoon, and a decrease from the afternoon 
to the morning. '^ It also appeared that the suti, and, as we had reason to 
believe, the relative position of the sun and moon with reference to the 
magnetic sphere, had a considerable influence both on the intensity and di- 
urnal variation." 

In rcjpeating the experiments of Messrs Barlow and Christie on a needle 
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having its position modified^ and its direotive power reduced by the appli- 
cation of artificial magnets. Lieutenant Pointer, founds that the true bear- 
ing upon which a needle exhibits its minimum yariations is the same at 
Port Bowen as at Woolwich, or about S. 38"" E, (or S. 85 W. at Port Bowen, 
magnetic,) which would almost lead to a conclusion that this is a constant 
line oyer all the world. A similar coincidence, seemed to obtain with re- 
spect to the magnetic bearing of the line of maximum variation, which ap- 
peared to be at Port Bowen N. 66 £., agreeing very nearly with that de- 
termined in England by Mr Barlow. 

The effect of Mr Barlow's Plate, for correcting tl^e effect of local attrac- 
tion on board ship, occupied ^he particular attention of Captain Parry, 
and it is with much satisfaction that we quote the following high and wdll 
merited eulpgiun^ on this great invention. 

'^ The plate thus placed was now to undergo a severe trial on the ship's 
arrival in Barrow's Straits and Prince Regent's Inlet, where, finnn the ex- 
traordinary increase of dip, and the consequently augmented effect of the 
ship's iron upon the magnetic needle, the compass had before been renr 
dered wholly useless on board ship. Never had an invention a more com- 
plete and satisfactory triumph ; for, to the last moment of our operations 
at sea, did the compass indicate the true magnetic direction, roqniiing of 
course at times a considerable degree of tapping with the hand merely to 
relieve the needle from friction. And even at Port Bowen> where the dip is 
eighty-eight degrees, and the magnetic intensity acting, on a horizontal 
needle extremely weal^ in consequence, the azimuth compass on board ac- 
tually gave the same variation as that observed on shore, within the fair 
and Reasonable limits of error of observation under such drcnmstances. 
Such an invention as this, so sound in principle, so easy of application, 
and so universally beneficial in practice, needs no testimony of qiine to 
establish its merits ; but when I consider the ^any anxious days and sleep- 
less nights which the uselessness of the compass in these seas had formerly 
occasioned me, I really should esteem it a kind of personal ingratitude to 
Mr Barlow, as well as great injustice to so memorable a discovery, nof to 
have stated my dpinion of its merits, under drcamstances so well calculat- 
ed to put them to a satisfactory trial." 

The fbUowing Table contains some of the principal results respecting 
the variation and dip of the needle :-^ 

Table of Fariaiions and Dipt of the Needle in 182^4. 

TABIATIOMT. < DIP. 



N. Lat. West Long. Variation W. 

68''50 eS^'lS 70"^' 

712 60 36 77 42 

72 54 6^8 83 26 

74 28' 81 61 104 49 

78 9 . 89 1 118 48 

72 46 89 27 122 27 

73 23 90 53 125 36 
72 46 91 60 12^ 26 

Mean at Port Bowen in I 123 22 
73n4 88'^5 ) 



N. Lat. West Long. Dip N. Intsnsity. 

Woolwich Ck>mmon. 70''9' 1.00 

e&'bO' 69l"13^ 82 64 1.148 

70 66 60 62 84 9 
Mean at Port Bowen in ) 

73°14 88 65 f 88 I 1.297 

73 6 9120 88 2 

73 9 89 1 to 8 
Woolwich Common 

when brought back, 1 70 
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It is obvious from the preceding observations^ compaved with those for* 
mcrly made by Captain Parry^ that the magnetic pole is somewhere abaiH 
TO** west latitude^ and 9a* west longitude ; but what is of more importano?, 
it is obvious, that, since 18.19^ the magnetic pde has moved connderahly io^ 
wards the east, according to the ingenious theory of Profeieor Han^teen,' 
which supposes a motion of 11' eastward every year« which would give « 
motion of V6 in six years.-— See thia Journal, No. ix. p. 67. 

2. Meteorological Okservatious, 

The determination of the mean tenperature of the arctic regions in a me« 
ridian nearly at right angles to that which passes through the coast of Eu- 
rope, has, in our apprehension, been one of the most important results of 
the voyages under Captain Parry, and, in a scientific point of view, well 
worthy of all the labour and expence which the expedition has cost. 

Hie year 1824 was considered by Captain Parry as more severe than 
former years,- in proportion to the latitude of the station. The following 
are the mean temperatures of the months in 1824i and 1825 : 





, 


Mean Tenp. 






Mean Temp. 


18$i. 


September, 


4- 25^883 


1825. 


April, 


— 6\496 


" 


Oetober, 


-«- 10.86 




May, 


-1- 17.65 




^fovemher. 


^ 4.996 




Jane, 


+ 36.12 




peoember, 


— 19.05 




July, 


-f 37 .29 


1325. 


Ja^u^^y, 

February, 

March, 


_ 26 .914 
^ 27 .32 
— 28 .375 




August, 


+ 35.77 














Mean Temp. 


i)f year 


at Fort Bowen. 


+ 4*.034 



By comparing this with the results formerly obtained by Captain Parry 
and Dr Richardson^ we have , 

L4t Mean Temp. Lat. Mean Temp. 

MelTiHe Iilwd, 75*45 _ r.7 Igloolik, 66 + 6*.5 

Pert Bowen, 73 15 +4 .04 Fort Enterprise, 64 + 14 .21 

Winter island, 69 19+2.6 

At Port Bowen the coldest month was January, and the diiEerence in 
the mean temperature^of January, February, and March, was little more 
than a d^rce. The thermometer did not rise above zero till the 11th of 
April, having remained below that pdini of the ecal^ fw 131' successive 
days, the only instance of this kind which Captain Parry ever knew. 
This severity of weather, however, was compensated by the unuaual 
mildness of the early part of the winter. 

The Aurora Borealis, one of the principal meteors which enliven an arctic 
winter, occurred frequently at Port Bowen, viz. 

Twice in October 1824. Fifteen times in January 1825. 

Five timss November Thirteen do. February 

Six do. December Five do. * March 

in all 47 times. They assumed one general character, and oi^^pi^ near* 
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1y the same position. The Aurora usuaUy consisted of an arch sometimes 
' tolerably continuous, but more frequently broken into detached irregular ' 
masses or nebulae of light stretching generaUy from about W. to S. E. 
but sometimes a few points beyond these bearmgs- Its termination to the 
■ S E was never e^ctly yisible from the height of the land, but the arch 
was more frequendy bisected by the plane of the magnetic than by that of 
the true meridian. The height of the upper margin of a permanent arch sel- 
dom exceeded 10' or 15' and coruscations generally shot from this towards 
the zenith Sometimes the arch itself passed as high as the zenith, and ou 
one occasion, 28th January, its direction was N. and S. The lower edge of 
the arch was generaUy weU defined and unbroken, and the sky beneath it 
appeared by contrast so exactly like a dark cloud, that nothing but the stars 
shining in it removed the deception. -:, . ,v, • ♦ a 

There were few brilUant displays of the Aurora during the winter. A 
fine Aurora appeared on the 2ist December 1824, but a very remarkable 
and instructive one showed itselfon the 27th January 1825. Itbrokeoutat 
midnight in a single compact mass of brilliant yellow light, situated m about 
a south east bearing, and appearing only a short distance above the land. 
Though generally continuous, it sometimes seemed composed of numerous 
pencils of rays compressed as it were laterally into one, being well defined 
on bQOi sides, and nearly vertical. Though at times bright, its mtensity 
unceasmgly varied, and it seemed produced by one volume of light over, 
laying another as in cbuds of smoke. While Captain Parry and Lieute. 
nants Sherer and Ross were admiring the phenomenon, they simultaneously 
uttered an exclamation of surprise at seeing a bright ray of ike Aurora shoot 
suddenly downward from the general mass of light, and between them 
AND THE LAND, which wos then distant only three thousand yards. This 
we conceive to be one of the most important facts respecting the Aurora 
Borealis which has ever been published, and extinguishes at once many of 
the absurd explanations of it, which, have been given to tiie world. ■ 

Cimtain Parry frequentiy listened for any sound proceeding from this 
phenomenon, but never heard any. He likewise endeavoured in vain to 
observe any influence upon the electrometer. 

One of the most important observations of Captain Parry, however, re- 
lates to the circumstance which he seems to have completely established, 
that the Aurora Borealis exercises no action whatever on ike magnetic needle. 
« Our variation needles," says Captain Parry, " which were extremely light, , 
suspended in the most deUcate manner, and from the weak directive ener- 
gy susceptible of being-acted upon by a very slight disturbing force, were 
- neler in a single instance visibly affected by th^ Aurora, which could scarce- 
ly fail to have be«i observed at sometime or other, had any such disturr 
hauce taken place, the needles being visited every hour for several months, 
and oftener when anything occurred to make it desirable." 

The B^ieati^c reader will feel considerable surprise when he compares 
the preceding distinct stateiaent, with the statements published in the 
Annates de Chimie by M- Ajr%?o, who not only finds that his magnetic 
needle in fn^ris is afiected by the Aurorae which are seen to the north of 
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Leith in Scotland^ but who even ventures to predict the occiurence of Aa« 
rore at Leitb^^ from the indications of his niagnetic needles in Paris. As 
the extraordinary Aurora of the 27th January IS26, whose distance ftom 
Captain Parry's needle could not exceed one mile and a half, did not in 
the least degree affect his delicately suspended needles, we must ascribe 
the influence of the Leith Aurorse to some ethereal delicacy in the Pari- 
sian needles^ one of which we hope Captain Parry will take out with him 
in his approaching journey to the Pole. If the English needles shall be 
found as delicate as the French ones^ whichj, with our nationality^ we may 
suppose to be the case^ we must then conclude, that the Leith Aurors posr 
sess physidd properties totally different from those which enliven our arcr 
tic winters ! 

In Davis's Straits on-the 15th September 1825, Captain Parry encOun- 
teredy in latitude 69 1°, a very brilliant Aurora in the S. E.^ and on the ^th 
there was a bright arch across the zenith from S. £. to N. £., which seem^ 
ed to be very close to the ship^ and which threw the shadow of objects on 
the deck. 

The most brilliant display, however, of the Aurora, and which surpass- 
ed all that he had seen at Port Bowen, Occurred on the 24th September in 
latitude S%\°, and longitude 44^®. '' It first appeared,'* says he, f^ in a (tr«e) 
east direction, in detached masses like luminous clouds of yellow or sul- 
phur-coloured li^t, about 3*" above the horizoir. 'When the appearance 
had continued for about an hour, it began at 9 r. m. to spread upwards, 
{ind gradually extended into a narrow band of light passing through the 
zenith, and again downwards to the westward horizon. Soon after this 
the stream seemed no longer to emanate fhmi the eastward, but from a fix- 
ed point one degree above the horizon on a true west bearing. From this 
point, as from the narrow point of a pencil, streams of light resembling 
brightly illuminated vapour or smoke appeared to be incessantly issuing, 
increasing in ))readth as they proceeded, and darting with ineoncdvable 
velocity, such as the eye coutd scarcely keep pace with, upwards towards 
the zeniUi, and in the same easterly direction w^ieh the filmier arch bad 
taken. The sky i^nmedia^ly under the spot ftotn whieh the lig^t issued, 
appeared* by a deception very common in this phenomenon, to be covered 
with a daik cloud, whose outline the imagination miglit at times convert 
into that of the summit of a mountain, from which the light proceeded 
like the flame of a volcano. The streams of light, as they were projected 
upwards, did not consist of continuous vertical columns br streamers, but 
almost entirely of separate, though constantly renewed masses, which 
seemed to roll themselves laterally onward with a sort of undulatory mo- 
tion, ccbstitutiDg what I have understood to be meant by that modification 
of the Aurora called the " merry dancers," which is seen in beautiful per- 
fection at the Shetland Islands. The general column of the light was 
yellow, but an orange and a greenish tinge rose at tunes very distinctly 
perceptible, the intensity of the light and colours being always the great- 
est when occupying thie sn^illest space. Thus the lateral margins of the 
jband or arch i^med at times to roll' themselves inwards so as to approach 
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eadi other^ and in this case the light just at the edges became much more 
vivid than the rest. The intensity ofligfat diuing the brightest ports of 
the phenomenon, which continued three quarters of an hour, could scarcely 
be inferior to that of the moon when full. 

We once more remarked^ in crossing the Atlantic^ that the Aurora oflen 
gave a great deal of light at nighty even when the sky was entirely over- 
cast, and it was on that account inipoissible to say from what part of the 
heavens the light proceeded^ though it was often fully equal to that af- 
forded by the moon in ber^quarter. This was rendered particularly strik- 
ing OD the night of the 5th October, in consequence of the frequent and 
almost instantaneous danger which took place in this way, the wjsather be^ 
ing rather dark and gloomy, but the sky at times so brightly illuminated, 
almost in an instant, as to give quite as much light as the full moon simi- 
larly dduded, and (enabling one distinctly to recognize persons from one 
end of the ship to the other. We did not on one occasion perceive the 
compass to be affected by the Aurora porealis. 

11. — On the Mathematical Theory of Suspension Bribes, with Tables for 

FacilHating their Construction. By Davies Gilbert, Esq. V. P. R. S; 

&c. &c. "^rom, the Philosophical Transactions' for 1826. F^tiU. 
.( ■ ■ , 

The learned Vice-President of the Royal Society has furnished us ip the 
present paper with a most interesting investigation of all the essential fbr- 
mule connected with the theory of suspension bridges, and by expanding 
those formulas into suitable and convenient tables, lia^ conferred a great 
benefit on civil engineers, and, through that useful and honoural^le dass 
of men, the public at large. 

Mr Gilbert informs us, that his attention was first directed to the con- 
sideration of suspension bridges, whei^ the. plan for making such a com- 
munication across the Menai Straits* was submitted to the Commissioners 
appointed by Parliament to improve the communication by roads and 
bridges through Wales. It appeared to Mr G. that the depth of eurva^ 

* We have now before us a beautiful engraving of this truly magnificent struc- 
ture, — a structure which, as a work of art, stands unrivalled, and which reflects the 
highest credit on Mr Telford, the distinguished engineer. The main pillars from 
centre to centre are distant from each other 579 feet, and the^spafi of the immense 
catenary formed by the massy chains 570 feet The height from low water of spring 
tides to the road-way is 121 feet, and from high water spring tides 100 feet, thus 
affording free and uninterrupted scope to all the purposes of navigation. The height 
of the main supporting pillars above the road-way it 50 feet, and the total breadth 
of the road^way is 28 feet, divided into a foot-way of 4 feet in the epntre, kaA a 
carriage-way of 13 feet on each side, thus separating the entire load-way mto thiee 
distinct parts. The numher of suspending chains amounts to 16, each composed of 
5 bars, and each bar having a section of 3^ inches -of iron. The total sectionBl ana 
of iron is therefore 260 inches. From the division of the road into the foot-way and 
the two carriage-ways., there are bonsequently four sets of suspending chains. The 
road-ways, from the main pillars to the land, are supported by a seitesof magnificent 
arches. 
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tuFe ^ proposed was not auflSdent for insuriiig such a degree (^strength and 
permanence, as would be consistent with the due execution of a great na-p 
tional work- Wishing^ however^ to take upon himself the full rei^onsi- 
blllty for the increased expence which such an alteration must necessarily 
involve, Mt. Gilbert printed, in the QfUkrierly Jounu^ of Science, some 
approximate investigations, 4nd which confirmed him in the opinion he 
had originally advanced to a member of the Commission. This result was, 
that the interval between the points of support and the road* way was aug- 
mented to fifty feet; and the bridge now possesses, to adopt the language 
of the distinguished author of the paper, ** thit full measure of strength 
which experience has established as requisite and sufficient for works of 
iron not perfectly at rest" 

Mr Gilbert has not only in the paper before us most fully investigated 
all the necessary formulae for the ordinary catenary, and adapted tables to 
them, but also added formulae and tables for the catenary of equal strength, 

a curve not merely of speculative curiosity," as he judiciously remarks, 

but of practical use, where a wide horizontal extent may chance to be 
fK)rofoined with natural facilities for obtaining a corresponding height for 
the attachments." 

By assuming the following elements ; viz. 
a = the tension at the apex, estimated in measures of the chain ; 
X = the absciss, the versed sine, or depth of cdrvature ; 
if = the ordinate, or semi*transverse length ; and 
z t= the length of the curve ; 
uid considering that the tension a acts horizontally at the apex A, the weight 
of the chain z perpendicularly, and the force of suspension in the direction 
of the tangent to the curve ; these forces may be represented in direction 
and magnitude by the elementary triangle Frp ; and hence we have 

ff : y : : a : a , or i * : ^ ' : : 2* .* fl*> 
^ or;«+^2.^2..^2^^,.^,^ 

or since from the nature of the elementary triangle a?* +^* = z ^, 
we have ^ * : i* : : a'-f-z* : z^, 

whence » s=- — = — 5v» 
. */(a*+2*) 

and taking the fluent x z=z J{c? -{^ z') — a, which is the first equation of 

condition. 

Again, since « : ^ : : s ; a, we have « = iL£ . Substituting in this last 

z 

* ^e depth of cutvature heie alluded to cannot be too particularly attended to 
■by engineers. In some plans of suspension bridges that have been proposed for 
erection, the strength whkh a proper versed sine for the catenary affords, in propor- 
tion to the horizontal interval between the points of suspension, appears to have 
been entirely lost sight of. To dinunish the expence as much as possible, the towers 
abore the road-way have been proposed much too low, thus Sacrificing strength in 
no inconsiderabls degree. We beg earnestly to call the attention of engineers to 
this important subject. 

4 
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fimnd equation^ tlie value of « before dfdueed^ 



ive baye 



— a2 



J{a*+z^y 



and taking the fluent y=9 a X nat log. ' "^ , whitb is tibe so* 

cond equation of condition. 

■ 

By assuming «3bo N for the number of which - is the natural loga- 
rithm^ supposing a and ^ to be given^ and afterwards adopting M as the re7 
presentative of a N — a« Mr Gilbert deduces the equation 

M* 



2M+2o' 

which determines the value of the abscissa of the catenary. And from the 
first equation of condition he obtains 

which determines the lengthy and consequently the weight of the chain. 

The tension also at the point of suspensioh P being equal to ^(a'-fz')^ 
becomes in the present case equival^t to a+ar, and whiah furnishes^ ginoe 
the value of x is knovm^ the absolute value of the tension at P. 

From the analogy also which exists between the parts of the elementary 
triangle^ and of the forces corresponding with it^ the ang)e of siispensipn 
becomes known. 

To render the subject accessible to practical men, Mr Gilbert has, as be^ 
fore mentioned, constructed, from the preceding theorems, his first and ae« 
cond tables, and the a^lication of which he has explained by the fi)llew« 
ing example. 

Suppose the span of a suspension bridge to be 800 feet, and the adjunct 
weight of suspension rods, road-way, &c. one-half the weight of the 
chains. Then if the full tenacity of iron be represented by the modulua 
of 14,800 feet, the virtual modulus finr the whole WiNght must be leduced 
in the proportion of 3 to 9, or to 9^67. Let it alao be detcfmiaed to load 
the chains at the point of their greatest strain, which is at the point of sus- 
pension* with one sixth^part of the weight they are theoretically capatite 
of sustaining. 

Then since the semiwspan \a by the hypothesis 400 feet, and that ^ in 
Uie first of Mr Gilbert's taUes is taken at 100 measures, each of ti^ese 
measures must in the present instance be 4 feet» and the weight expressed 
in the same measures to be sustained at the points of suspension s or, in 
other words, the value of T, must be 9867 -h 6 X 4> or 411 .12^. Entering, 
therefore, with this value of T in the pK^er column of the tablej we op-- 
tain, with the greatest ease, the following values; viz. 

q ?? 400 measures or 1600 feet. 
.9 «? 19.665 measures or 50.26 feet* 
2 s :^01.045 measures or 404.18 feet 
and the angle of suqpension 76^ 49'* 
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I 

This example is sufficient to explain tbe great practical titility oF the 
table. 

In the catenary of equal strength^ Mr Gilbert introduees' the syrabotf 
as the representative of the mass of the chain.' Then, since the forces 
operating on this peculiar catenary^ may be represented as in the ordinary 
curve^ by the same increinental triangle as before^ we shall have 

, a?:y::f:a, 
and which, will produce by a repetition of the former ateps, the fluxlanal 

equation i == ^^^« j^) ' 

But on the principle of equal strength. 

Consequently .•= ^f^J^^y 

and which by taking the fluents, produces 

a 
By substituting also die value of ^ j\i$t determined, in the equation 

flttd which taking the fluents, produces 

« = ~ X nat. log ^' 



From the first anak^ also, we derive ^ 



a 

a X 



/md whidi by aabstituting for x its value before derived, produces the 

equation y = -^^^ 

«r by taking the fluents 
y s=: Circ. arc of wfakih ( is the Ungent to the radius a. 

From these theorems Bf r Gilbert constructs his third and fburth tabids^ _ 
the application of which he also illustrates by an. example. 

Assuming in the ordinary catenary, that x = 65.85 measures, is the 
height of the attachment to give a maximum extent of span, with any vir- 
tual tenacity of material, a will be 85 measures, and a ^l? r = 85 + 65.85, 
or 150.85 measures, equid the given virtual tenacity. This taken as befi>ce at 
I of 4 of 14800 feet; will give 1087^ feet for each measure, and the whole 
span at 2y = Si75 feet ' Chains merely supporting themselves, and at 
the utmost of their tenacity; will extend nine times fturther, of to 19575 
feet 

In the catenary of equal strengliiv the semispan being equal to the cir- 
cular arc, of which {'is the tangent, to radius a, it is obvious that a X semi- 
circular arc, must be the limit of the span. Therefore, if a = g of ^ of 
14,800 feet, or 164i.44, we shall have (t X | = 5154 feet 
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And if the chains mefaly soBUdn themselTes at their utmost tenacity, 
6\&4t K 9 will give 4$^38i feet, or somewhat more than eight miles and 
three quarters.. 

But this case, Mr Gilbert remarks, is purely hypothetical, for the pur* 
pose of ascertaining a limit, since i, the mass or weight of the chain, must 
be infinite, and oonsequentljr its length : the figure approaching indefi- 
nitely near to that of a chain sustaining itself from an infinite height, 
which figure is identical with that of a building, capable, so far as pressure 
and the strength of materials are alone concerned, of being carried to any 
elevation whatever. This figure may be determined as follows : 
Let a = the section of such a building al^its base, 

^ s= the section at any hdght, 
and X = that height. 
Then, since the section and the sup^ncumbent pressure must always 

be in the same proportion to each other, a and Z are in a ccmstant ratio. 

9 

Let then £=:=—?, where m is the modulus of pressure in the given ma- 

terial. But when x =so,id^=sa, and therefi)re - = nat. log. - : or . — 

m " tf A.m 

=tab. log. -, A being 2.30^5851. If, however, t and y be the homologous 

X * ' • ' 

sides or diameters of these sections, then will --r — = tab. log.-. 

8 A.m ° y 

Mr Gilbert in conclusion observes, that in the event of suspension bridges 
wanting stability to counteract and restrain undulatory motion, the ballua. 
trades may be carried to any required height, and rendered inflexible by 
diagonal braces ; and if further means were required for imparting stabili- 
ty, such braces might be adjusted with screws to the suspension rods them- 
selves, after these rods had acquired their exact positions, on the comple- 
tion of the work. 

We recommend the ^itire paper to the partieolar attention of the en- 
gineer. 



Abt. XXVIII.— proceedings of the royal SOCIETy OF 

EDINBURGH. 

. ' ' • .' 

Notferkber 27."^ At a General Meeting of\the Society held thia day, the 
following Ofllce-Bearers were elected : 

PaESinsNT.— Sir Walter Seott, Baronet. 
Vic«-PaESinENTs.-^Right Hon. Lord Chsef-Baron. Lord Glenlee. 

Dr T. C. Hope. Professor Russell. 

^ SioasTART. — Dr Brewster. 

TuBASuaEB.— 'Thomas Allan, Esq. 

CuRATOa OF THE MusEQic-^James Skene, Esq* 

Physical Class. — ^Lord Newton, President 

John Robison, Esq. Secretary. 
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CouN9kLi.OR8:— Sir William Forbai^ Bart Dr Turner.- 

Dr Home. Sir Thomaa M. Brisbane* 

ProfesBor Wallace. Dr Graham. ^ * 

LiTisftAst CtA8S.-^Henry Mackenzie^ Esq. PresidenU 

P. F. Tytler, Esq, Secretary. 
CouNBELLORS.-^Right Hoii. the Lord AdTOcate. Dr Hibbert. 

Sir Henry Jardine. Lord Meadowbank. 

Sit John Hay, Bart. Thomas Kinnear, Esq. 

The following gentlemen were elected Ordinary Members :— 

Gebrge Moir, Esq. Advocate. 
John Stark, Esq. 
December 4- — ^A Notice by Dr Bbewster was read respecting the ex- 
istence of one of the New Fluids in a specimen of Sapphire. See this 
number, p. 155. 

A Paper communicated by Sir Thomas Maicdougall Brisbane, 
K. C, B. was read, entitled " Observations on the Comet of 1825," made 
at Paramatta. By Mr James Dunlof. This paper is printed in this 
Number. 

Captain Basil Hall exhibited and described a Pocket Azimuth and 
Altitude Circle, recently devised by CapIain Eater. 

A Paper on Stembergite, a New Mineral, |)y Mr Haidinger, was also 
read. 



Art- XXIX^.SCIENTIFIC INTELLIGENCE. 

I. NATURAL PHILOSOPHY. 
ASTRONOMY. 

1. Siruve's Observations on the Ring and SaiellitesofSaturfw^Tho^ne 
telescope at the observatory of Dorpat, which we have described in a pr^ 
ceding number, has been applied by Professor Struve to the measurement 
of thef ring of Saturn. The following results are suited to the mean dis- 
tance of the planets The power was 54. 

External diameter of external ring, - . 40^^215 

Internal diameter of external ring, - - 35 .395 

. External do of internal ring, - - 34 .579 

Internal do of do, • • . . 26 .748 

Equatorial diameter of 6atiim> % . . 18.045. 

Breadth of the exCClrnal ring, - - - 2.410 

Breadth of chasm between rings, • . .408 

Breadth of internal ring, ... 3 .915 

Distance of ring from Saturn, ... 4 ^352 

Equatorial radius of Saturn, - - - 9 .022 

♦ 

The mean Inclination of the ring to the ecliptic is 28° 5'. 9, the error of 
which probably does not exceed 6'9. Professor Stt-uve Was unable to dis- 
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cover any marks of a division of the ring into many parts. He remarked^ 
liowever^ that the oviXipt ring is much less brilliant than the inner. 

Professor Stnive has nevo: seen the seventh satellite* The fourth has a 
diameter of 0.75^ and resembles a "small disc. The five old latellitea are 
easily seen, and the sixth has been observed several times by M* Stnive. 
Professor Stmve's paper was read at the Astronomical Society <^ Ltmdon 
on the 9th June 1686. 

2. Struve's Observations on Jupiter arid his Satellites.'-^VTofessor Struve 
has also applied Fraunhofer's telescope to Jupiter^ with a power from 540 
to 600. The mean results suited to the planet's mean distance are, 

Jupiter's major axis, ... 38^^442 

^ - minor axis, - 35.645 

Compression at the Poles, . . o .0728 or pprt" 

Mean Diameter of 1st Sat. . . i .018 

2d - , 0.914 

3d. - . 1.492 

4th . . 1 .27J 

It had been supposed by preceding astronomers, and even by M. Struve 
himself, that the figure of Jupiter deviated from the elliptical form. On 
March 7 1826, he believed that the diameter passing through 61** 4' lat. 
preceding south, ' and 61° 4/ lat. preceding north, was smaller than the 
ellipse allowed ; but upon measuring it with great care he found this to be 
an illusion, the length of this diameter being 42".S4 by measurement, and 
42".38 by calculation. 

3. Royal Observatort/ of Edinburgh.^^The friends of astronomy will be 
gratified to hear that his Majesty has granted the- sum of L. 2000 for the 
purchase of instruments, &c. for the Royal Observatory of Edinburgh. 

This observatory, which some foreigners suppose to be attached to the 
Hoyal Society of Edinburgh, and others to the University of Edinburgh, 
belongs to an Association of 183 individuals, who, by subscriptions of twen>- 
ty-five Guineas each, have raised about L. 4800 for the promotion of as- 
tronomy. A plan, elevation, and description of the very handsome build- 
ing which they have erected on the Calton Hill, will be found in the ar- 
ticle Observatohy, in the Edinburgh Encyclopedia, vol. xv. p. 443. 

4. New Observatory at Brussels.^^The King of the K'etherlands has 
given directions fbr the erection of an Observatory at Brussels. The site 
of it will probably be between the gates of Louvaine and Schaerbeck, in 
the vicinity of one of the promenades of the city. 

5. Mr Dunlops Observations on Enckes Comet in 1825.— The observa- 
tions on Eneke's comet are scarce worth transmitting^ this latitude having 
been very unfavourable for seeing it. 

I 0nd, on the 14th of August, I discovered it near star t Gemini, but 
was prevented by haze from making observations on it. 
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.. On the 16th, 2h ^0' sidereal time, it is norths Allowing ^.Gemini fbeut 
12' 3(/' in AR in time^ and about 6' 4.0" north of the star. This phserva- 
tion was made by the equatorial instrument^ and is not to be depended on 
'to great liccuracy. 

On the 17th August, at 3^ 9" 6S", the comet follo:wed t Gemini 
£3= 19' 26" in time, and south of the star^ = 8' 27" 36, bar. 30.300, ther. 
35^ This observation was made within two d^ees.of the horizon. lob- 
served T Gremini, and waited till the coitiet passed through the field. 
' Comet very fain t. 

I searched diligently ftx it coming out from the sun, but could not find 
iU-^Letter from Mr Dunlop to Sir Thon^as Brisbane. 

OPTICS. 

6. Nature of the light emitted by lime, in a high state of incandescence* 
Mr Het&chd upon examining the light from lime obtained by Lieutenant 
Brummond, and described in No. x. p. 319, found that it contains, all the 
usual rays, and three of those remarkable in quantity and quality, viz* 
the red, the yellou), and the green. The red i9 intermediate between the 
red and orange of the solar spectrum, but is nearer to the latter. It is re« 
markable, as Mr Herschel mentions, that a red of the above character is 
yielded by lime itself, whilst the colour given to burning bodies by the 
combinations of that earth is a brick red. 

7. On the light developed at the separation of Botdcic Acid into frag'* 
ments^ — M. Dumas has observed that the boradc acid, When melted, pre- 
sents a particular phenomenon at the moment of its cooling. When it is 
cooled in a platina dish, at the instant when the contractions of the two 
substances becomes unequal, the boracic add splits and discharges a bright 
light, which folbws the direction of the cracks. This light, which is pro- 
bably owing to the cause which developed the opposite electricities in plates 
of mica quickly separated, is sufficiently strong to be seen in the day-time. 
The experiment is a remarkable one in the dark* — Ann. de Chim, p. 324, 
335. . 

HYDRODYNAMICS. 

8. On the Periodical Fountain of the Jura, called the Round Faun' 
tuia. — On the 26th June 1826, M. Dutrochet read a memoir on this foun- 
tain to the Academy of Sdenccs. This fountain is periodical, and hot ib- 
termitting. The quantity of water which it discharges increases every 
three minu(^, so that the entire period is six minutes. The general ex-v 
planation given of these fountains is, that they are supplied by subterra- 
nean reservoirs communicating with one another by channels which per- 
form the office of syphons. This explanation, however, M. Dutrochet 
conodves to be inapplicable to the round fountain* Here, indeed, the time 
of the period is not constant, as the period is sometimes four minutes in 
place of six, viz. two minutes of intermittence, and two of increase. On 
the hypothesis of a syphon, the time of intermittence ought to have no 
influence* 

M. Dutrochet is of opinion that the periodicity, and all the phenomena 
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of this fimntaiii may be explained by the periodical admission of a current 
of gas diiwted obliquely towards the current of water which supplies the 
finmtain^ and traversing its course during regular intervals. It is^ he con- 
oeiyes, a coufiimation of this opinion^ that there is a very sensible disen- 
gagement of carbonic add gas during the period of intermiltence. M. 
DtEtrochet does not inquire into the cause of this. disengagement of gas^ 
but he considers it sufficient for his purpose, that carbonic add gas is dis- 
engaged in all the springs of Junu— Z^e Globe^ tom. iii. No. 82, July 1st 

METEOfiOLOGV* 

9. Meteoric Stone containing many substances — There was laid be- 
Ibre the .Academy of Sdences a meteoric stone which fell in the principali- 
ty of Ferrara on the 19th January 1824. This fragment is remarkable 
from the diversity of substances which the eye cob discern in it.. It will. 
be examined microscopically by M. Cordier, and chemically by M. Lau- 
gier. 

: 10. Great Variation of the Barometer in 1822. — On the 3d Jidy 1836, 
M* Arago communicated to the Academy of Sciences some of the details 
which he obtained respecting this phenomenon. It took place over a very 
oondderable extent ; but, contrary to the general opinion, it did not show 
ilself simultai^eously in every direction. There was no sansible interval, it 
18 true, over an immense line extending from east south e^st, to west north 
west, but, in the direction perpendicular to this, the phenomenon was 
transmitted at intervals very appreciable, and even of such length, that a 
dayahd a half elapsed between the time when it took place at Paris, and' 
the time when it happenal at Moscow and St Fetersburgh.— jLe Globe, 
torn. iii. No. 84, July 6th 1826. 

II. CHEMISTRY. 

11. ^rorne, a'new svhstance, supposed to be simple, contained in sea water. 
(Extract fh)m the Annates de Chimie et de Physique, for August 1826.) 
—As M*. Balard has published his memoir on the new substance Brome,. 
(from liimfjtot a bad odour) of which we gave a short notice in the last 
number of the Journal under the name of Muride, we lose no time in 
laying before our readers a more (Complete account of this interesting body. 
* At common temperatures brome is a liquid, the colour of which is black- 
ish-red when viewed in mass and by reflected light, but appears hyacinth- 
red when a thin stratum is interposed between the light and the observer- 
'Its odour, which somewhat resembles that of chlorine, is very disagreeable, 
and its taste powerful. It acts with energy on organic matters, such as 
wood or corky and corrodes the animal texture ; but if applied to the skin 
for a short time only, it communicates a yellow stain, which islessinteiise 
than that produced by iodine, and soon disappears. It is highly destruc- 
tive to animals, one drop of it placed on the beak of a bird having proved 
fktal. Its specific grarity is about 3. . Its volatility is very considerable , 
for at common temperatures it emits red coloured vapours, which are very. 
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similar in appearance to those of nitrous acid, and at 116.5^ F, it enters in- 
to ebullition. It retains its liquid form at the temperature of zero of Fah- 
renheit's thermometer. 

Brome is a non-conductor of electricity', and undergoes no chemical 
change from the agency of the imponderables. It was transmitted through 
a red-hot glass tube, and exposed to the action of a voltaic pile, sufficiently 
powerful for disuniting the dements of water^ without evincing the least 
trace of decomposition. It supports combustion in a very feeble manner':-* 
a lighted taper immersed in the vapour of brome is soon extinguished ; 
but before going out, it burns a few seconds with a flame which is green at 
its base and red at its upper part, as in an atmosphere of chlorine. 

Brome is soluble in water, in alcohol, and particularly in ether. It does 
not redden litmus paper, but bleaches it rapidly like chlorine; and it like- 
wise discharges the blue colour from a solution of indigo. 

From these points of close resemblance between brome and chlorine, M. 
Balard was led to examine its relations with hydrc^n. No chemical ac- 
tion takes place between the vapour of brome and hydrogen gas at com- 
mon temperatures, not even by the agency of the direct solar rays; but on 
introducing a lighted candle or a piece of red-hot iron into the mixture, 
combination ensues in the vicinity of the heated body, though without ex- 
tending to the whole mixture} and without explosion. The union is rea« 
dily effected by t£e action of brome on some of the gaseous compounds of 
hydrogen. Thus on mixing the vapour of brome with bydriodic add, sul- 
phuretted hydrogen, or phosphuretted hydrogen gases, decomposition fbl- 
lows, and a colourless gas, possessed of acid properties, is generated. The 
hydro-bromic add gas may be conveniently procured for experimental puiw 
poses by a process similar to that for forming bydriodic add. A mixture 
of brpme and phosphorus^ slightly moistened, yields. a large quantity of 
pure hydro-bromic acid gas, which may be collected over mercury. 

The hydro-bromic add gas is colourless, has an acid taste, and a pun- 
gent odour. It irritates the glottis powerfully, so as to excite coug^, and 
when mixed with moist air, yields white vapours, which are denser than 
those occasioned under the same circumstances by muriatic add gas. It 
undergoes no decomposition when transmitted through a red-hot tube, 
dtfaer alone, or mixed with oxygen. It is not affected by iodine; but 
chlorine decomposes it instantly, with production of muriatic add gas, 
and deposition uf brome. It may be preserved without change over mer- 
cury ; but potassium and tin decompose it with facility, the first at com- 
mon temperatures, and the last by the aid of heat. 

The hydro-bromic acid is very soluble in water. The aqueous solution 
may be made by treating brome with sulphuretted hydrogen dissolved in 
watery or still better, by transmitting a current of hydro-bromic acid gas 
through pure water. The liquid becomes hot during the condensation, 
acquires a great density, increases in volume, and emits white fumes when 
exposed to the air. This add solution is colourless when pure, but pos- 
sesses the property of dissolving a large quantity of brome, and then re- 
ceives the tint of that substance. 
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Chlorine decomposes the sohition of faydro-hromic a^d in an instants 
Nitric acid likewise acts upon it, though less suddenly, occasioning the 
disengagement of brome, and prQbably the formation of water and nitrous 
add. The nitro-hydro*bromic acid is analogous to aqua regia, and pos« 
sesses the property of dissolving gold. 

The elements of sulphuric and hydro-bramic acids react on each other in 
a slight degree ; and hence on decomposing the hydro-bromate of potassa 
by sulphuric acid, the hydro^bromic is generally mixed with a little' sul- 
phurous acid gas. 

The' metallic oxides, as might be expected, do not act in an uni£>rm 
manner on the hjrdro*bromic acid. The alkalies, earths, the oxides of 
Iron, and the peroxides of copper and mercury, form compounds which 
may be regarded as hydro-'broroatea ; whereas the oxide of diver, and the 
protoxide of lead, give rise to double decomposition, in consequence of 
Which water and a metallic bromuret result 

The composition of hydro-brolnic add gas is easily inferred from the two 
following facts. l.On decomposing hydro-bromic add by potassiumt aquan« 
tity of hydrogen remains precisely equal to half the volume of the gas em« 
ployed ; and S* when hydriodic acid gas is decomposed by brome, the rfr* 
suiting hydro«bromic add occupies the very same space as the gas vrhich is 
decomposed. It is hence apparent that the hydro-bromic ia analogous to 
hydriodic and muriatic add gases ; or, in other words, that 100 measures 
of hydro-bromic acid gas contains fifty measures of the vapour of brome, 
and fifty of hydrogen. 

Since brome decomposes the hydriodic, and chlorine the hydro-bromic 
add, it is obvious that brome, in relation to hydrogen, is intermediate be- 
tween chlorine and iodine, its affinity for that substance being weaker than 
the first, and stronger than the second. The affinity of brome and oxygen 
fiirliydrogen appears nearly similar, for while oxygen cannot detach hy- 
drogen from brome, brome does not decompose watery vapour.' 

The action of brome on the metals presents the closest resemblance to 
that which chlorine exerts on the same substances. Antimony and tin 
take^re by contact with brome ; and its union with' potasdum is attmded 
with such ititense disengagement of heat as to cause a vivid flash of light, 
and to burst the Tessel in which the experiment is performed. AL Balard 
is of opinion, that the soluble metallic bromurets are converted, like the 
shnilar compounds of dilorine and iodine, into neutral hydro-bromates, 
and redproodly, that the hydro-bromates are frequently converted into 
bromurets in passing into the solid state. All the bromurets are decomposed 
by ehlorine with evolution of brome ; and the hydro-bromates are not only 
attacked by chbrine, but by all substancest sudi as the chloric or nitric 
adds, whidh have a strong tendency to deprive other bodies of hydrogen. 

The. bromuret of potassium, which may be obtained in eul^e crystals 
from the faydro-bromate of potassa by evaporation, was fbund by M. Bdard 
to consist of 

Brome - - 65.56 

Potassium - - 34.44 
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And hence, supposing it to contain one atom of each element^ the weight 
of an atom of brome will be represented by 9.336, diat of oxygen being re-^ 
garded as unity. 

. Ammoniacal gas unites with its own volume of hydro-bromic acid gas, 
forming a white, solid, volatile salt, which is soluble in water, and crystal-'^ 
lizes in long prisms by evaporation. 

The hydro-bromate of baryta is very soluble in water, and is also dis- 
solved by alcohol. It forms opaque mamillated crystals, which have no 
resemblapce to the transparent scales of the muriate of barytes. 

The hydro-bromate of magnesia is deliquescent and uncrystallizable, and, 
like the muriate of that base, is decomposed by ah elevated temperathre. 
> On mixing a soluble hydro-bromate with the nitrate of lead, silver, and 
the protoxide of mercury, white precipitates are obtained, which are very si- 
milar to the chlorides of those metals, and which appear to be metallic bro- 
murets. By the action of brome on metallic mercury, a oompomid results' 
which yields the peroxide of mercury when decomposed by alkalies, and 
mdhi tfaerefore^ be a bi-bromuret« It may be sublimed by heat, is soluble 
in water, alcohol, and ether, particularly in the last, and presents a close 
anal(^ to corrosive sublimate. It is distinguished from that substance, 
however, by yielding the red vapours of brome when treated by the nitric, 
and stall better by the sulphuric acid. 

. The bromuret of silver has the same curdy appearance as the chloride, 
Uackens by exposure to light, is soluble in ammonia, and insoluble in 
nitric acid; which does not decompose it even at a boiling temperature. Boil- 
ing sulphuric acid, on the contrary, detaches some vapours of brome. The 
bromuret of silver is decomposed by hydrogen in a nascent state, and was 
fimnd by M. Balard to consist of 

Silver, - - 589 

Brome, - - 411 

1000 
The atomic weight of brome> estimated from these data, is 9.429. 
Brome acts upon metallic oxides much in the same manner as chlorine^ 
On passing the vapour of brome over potassa, soda, baryta, or lime, a vivid 
incandescence ensues, oxygen is disengaged) and a metallic bromuret re- 
sults. Magnesia and zirconia are not decomposed by this treatment* 

When brome acts on the solution of an alkali or alkaline earthy consi- 
derably diluted with water, the bromuret of an oxide is produced, which 
possesses bleaching properties, and from which acetic acid causes the dis- 
engagement of brome. But when this substance acts upon a concentrated 
solution of potassa, or when solid potassa is agitated with the ethereal solu- 
tion of brome, two salts are generated, the hydro-bromate and bromate pf 
potassa; and on evaporating the solution, the former is obtained in cubic, 
and the latter in acicular crystals. The bromate of potassa is separated from 
the hydro-bfomate by being very sparingly soluble in cold water. The 
alkaline earths likewise cause the formation of the two acids, but magnesia 
does not appear to possess that property. 

1 
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' ' The bromated 81*6 analogous to the chlorates and iodates. Thus the bra- 
mate of potassa is converted by heat into the bromuret of potassium^ .with 
ilisengagement of pure oxygen^ deflagrates when thrown on burning char- 
coal, &nd forms with sulphur a mixture which detonates by percussion. 
The acid of the bromates is decomposed by deoxidizing agents, such as the 
milphurous add and sulphuretted hydrogen, in the same manner as the a^cid 
of the iodates. The bromates likewise suffer decomposition from the ao> 
tioH «f hydro- bromic and muriatic acids. 

The bromate ai potassa does not precipitate the salts of lead ; but occa- 
sions a white precipitate with the nitrate of silver, and a yellowish-white 
with the pioto-nitrate of mercury ; — charact^^ which, if c(»rrectly observed, 
distinguish the bromate from the iodate and chlorate of potassa in a very 
satisfactory manner. 

The bromic acid may be procured in a separate state by decomposing a 
dilute solution of the bromate of baryta with sulphuric acid. From the 
analysis of the bromate of potassa, it appears to consist of one atom of 
brome and five atoms of oxygen, and is consequently similar in constitu- 
tion to the iodic, chl(»ic, and nitric acids. 

Brome unites with chlorine at common temperatures, forming a very 
volatile liquid of a reddish-yellow colour, penetrating odour, and exceed- 
ingly disagreeable taste. It is soluble in water, and dissolves in that li- 
quid apparently without decomposition ; for the solution bleaches litmus 
paper without previously reddening it, and has the characteristic odour 
.■and* colour of the compound. By the action of alkalies it is resolved into 
muriatic and bromic acids. M. Balard has also described compounds of 
brome with iodine, phosphorus, and sulphur. With olefiant gas it pro;- 
duces an oily fluid, denser than water, and of a mild ethereal odour. This 
substance, when transmitted through a red hot tube, sufiers decpmposi- 
tion, charcoal being deposited, and hydro-bromic acid gas evolved. It 
is therefo;re very analogous to the hydro-caiburet of chlorine. 

Brome exists in sea water in^the form of hydro-bromic acid, combined, 
in the opinion of M. Balard, with magnesia. It is present, however, in very 
small quantity ; and even the uncrystallizable residue called bittern, left 
after the muriate of soda has been separated from sea water by evappration, 
contains but little of it. On adding chlorine to this liquid, an orange- 
.yellow tint appears ; and on heating the solution to the boiling point, die 
red vapours of brome are expelled, which may be condensed by a freezing 
mixture. A better process for preparing brome is to transmit a current 
of chlorine gas tl\rough the bittern, and then to agitate a portion of ether 
with the liquid. The ether dissolves the whole of the brome, from 
which it receives a beautiful hyacinth red tint, and, on standing, rises to 
the surface. When the ethereal solution is agitated with caustic potash, 
its colour entirely disappears, and, on evaporation, cubic crystals of the 
hydro-bromate of potash are deposited. 

M. Balard has ascertained that brome exists in marine plants which 
grow on the shores of the Mediterranean Sea, and has procured it in ap- 
preciable quantity from the ashes of the sea- weeds that furnish iodine. 
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He has likewise detected its presence in the ashes of some animals^ espe- 
daily in those of the JarUhina violacea, one of the testaceous moUosca* 

From the circumstance of brome beiu^ intermediate between chlorine 
and iodine in some of its more important chemicdl relations^ M* Balard 
at first suspected it to be some unknown compound of these bodies ; but 
as^ on further examination^ he failed in obtaining the least trace of de» 
composition^ he was induced to adopt the opinion that it is an elementary 
substance* The &ct8 which have been related are greatly in favour <xP 
this view. They have not, however, as yet, been confirmed by other che- 
mistsi and therefore it would be premature to form a decided opinion on 
the subject. We m^y observe, however, that MM. Vanqudin, Thenard, 
and Gay«Lussac, in their report to the Parisian Academy of Sdencea, 
speak in the most flattering terms of the memoir of M. Balard^ and re- 
gard his opinion as highly probable, though they express themselves in a 
very guarded manner. 

' III. NATURAL HISTORY. 

MINERALOGY. 

12. ThenarditCy a new mineral species.-^^The mineralogical characters of 
, this substance were ascertained by M. Cordier, from specimens sent to him 
for the purpose by Professor J. L. Casaseca of Madrid, a pupil of M. The- 
nard, in compliment to whom it is denominated. According to M. Cordier, 
it possesses the following characters. Form, a scalene four-sided pyramid^ 
whose base is a rhomb of nearly 125® and 56^, the ratio between the axis 
and a side of this rhomb being == 7.3 nearly. Crystals frequently have 
the apex of the pyramid taken ofi* by a plane. It cleaVes readily in a direc- 
tion perpendicular to the axis of this pyramid, and likewise parallel to planes 
replacing its lateral edges* It is not transparent, and its specific gravity ap- 
proaches to that of glauberite, which is 2.73. 

From the details given by M. Casaseca, it appears that Thenardite is one 
of those substances, whose formation and decomposition is continually go- 
ing on in the grand chemical laboratory of nature, and which hence iformsone 
of those links by which minerals, commonly so called, are connected with 
the substances produced by nature with the assistance of chemical art, and 
arbitraxily excluded in the usual definitions from the mineral kingdom. 
It was dicover^d nearly nine years ago by M. Rodas &ye leagues from Ma^ 
drid, and two and a half from Aranjuez, in a place called the salt-mines of 
Espartines, and considered by him as a sulphate of Eoda, mixed with a, 
small quantity of subcarbonate of soda* During the winter season water 
impregnated with particles of the salt exudes from the sides and the bottom 
of a hollow, and when sufficiently concentrated, it deposits part of its con- 
tents in more or less regularly formed crystals. Mr Casaseca states, that, 
when exposed to the action of the atmosphere, it is changed into powder^^ 
the change beginning from the sur&ce, upon which the powder forms a coat« 
ing. This is not however owing to the same cause upon which de- 
pends the decomposition of common glauber-salt, which loses water, 
whereas Thenardite attracts a portion of it, and forms a hydrous salt. 
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which is again immediately decomposed. In a dry attoiosphere they pre- 
serve their original appearance. No matter is disengaged from it by the 
application of heat It is perfectly soluble in water. When reduced to 
powder, and brought in contact with a small portion of water, it imme- 
diately combines with it and crystallizes, during which some heat is dis- 
engaged. It consists of 

Sulphate of soda 99.78 

Subcarbonate of soda 0.2S 

The analysis was conducted in the following manner. The sulphuric 
ond carbonic acids were precipitated by nitrate of baryta, the precipitate 
ignited, and then digested in nitro-muriatic acid, to reduce entirely to the 
state of sulphate whatever might have been changed into sulphuret by the 
contact with the filter at an elevated temperature, and to dissolve the caus- 
tic baryta arising from the decomposition of the carbonate. This portion 
of baryta was afterwards precipitated by sulphuric acid. Thenardite h(^s 
been employed by M. Rodas in manufacturing soap, but it is worked like- 
wise and sold in its natural sjtate — (Annales de Chimie et de Physique, 
•torn, xxxii. p. 308.) 

This substance was for the first time mentioned as a new species in 
Professor Mohs mineralogy, * and deso-ibed likewise by Mr Haidin- 
ger, t though these descriptions were drawn up not fit)m specimens och 
curring in nature, but from crystals obtained from ^lutions. The natural 
crystals are frequently much larger than the artifidal ones. * Those in M* 
Gordier's possession, and sqme that were presc^ited jto the achool c^ mines 
in Paris by M. Casaseca, are about half an inch in d4ametei% They will 
therefore allow of a much more accurate determination of the i^d^ gm^ 
vity than the crystalline coats whose weight is given in Mohs = 2.463. 
Their colour is a yellowish- white ; that of the artificial crystal is a pure 
white, but their transparency is always inconsiderable. Their hardness is 
= 2.5 of the scale of Mohs, between gypsum and calcareous spar. 

M. Gay-Lusiac has observed that the capacity of water for dissolviiig 
sulphate of soda is greatest at 33"^ Centigr. (lO^i"" Fahr.) Above this tem- 
p^ature crystals of Thenardite are deposited, and this is perhaps the con- 
dition upon which its formation at Espartines depends. 

13. Halhysitep a new mineral j^eczV^.— Occurs in more or less regular 
{globular masses^sometimes larger than the fist, in those aggregated masses 
of ores of iroUf zinc, and lead, which frequently are found filling the cavi" 
ties in the neighbourhood of Liege and Namur. It was first observed by 
M. Omalius d'Halloy, in compliment to whom it has been named by 
M. Berthier. It is always compact, with a conchoidal fracture some- 
what resembling wax ; it yields to the nail, and is polished by it ; its 
colour is white, generally with a slight bluish-grey tint ; it is tninslu- 
cent on the edges ; it adheres to the tongue. It imbibes water like the 
hydrbphane. If exposed to an elevated 'temperature, it loses in weighs 
but acqiures much hardness, and its colour turns milk-white. 

* Grundriit, vol. I Tronelation, vol. iL p. 33. 
t JEdin, Phil, Jowrn, vol. x. p. 314. 
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^ Sulphuric add decomposes it readily, even at the ordinary ten^emtiae 
of our atmosphere ; it dissolves the alumina, and leaves ^e silka in a 
gelatinous state, which is then soluhle in alkalies. It was thus fbnnd by 
M. Berthier to contain 

Silica, 0^95 

Alumina, 0.340 

Water, 0.265 

It does not contain either phosphoric or fluoric acid, lime, magnesia, 
glucina, or oxide of copper; but it contains a small quantity of iron, which, 
together with the bluish-colour of the mineral, makes M. Berthier stip^ 
pose a little phosphate of iron to be the cause of this colour. Dried in a 
stove and then analyzed, it gave only 16 per cent, of water. It is diflicult 
to say how much water should be considered as being chemically combin- 
ed, and how much only adherent by capillary attraction.-^^ Jnna/^j de 
Chimie et de Physique, torn, xxxii. p. 332.^ 

1 4. Artificial cold produced by mixing metals, — M. Dobereiner dissolved 
907 gr. of lead, 118 gr. of tin, and 284 gr. of bismuth in 1617 gr. of mer- 
cury, at a temperature of 64.5 degrees of Fahrenheit. The mixture im- 
mediately fell to 14^ ¥9Jta,r^(Annales de Chimie et de Physigue, torn* xxxii 
p. 334.^ 

ZOOLOOT. 

15, Mr Audubon's Ornithology of the United States of America^-^The 
Ornithology of the United States of America, from drawings by Mr 
John James Audubon, made during a residence of twenty-five years in 
those countries, and now on view at the Rooms of the Royal Institution 
here, is, we understand, about to be published. These drawings exceed 
400 in number, amongst which upwards of eighty are undescribed birds; 
and as the projected work will appear in parts, at moderate intervals; he 
has promised to give one nondescript specimen in each &sciculu8. The 
book will consist of three volumes, double-elephant folio, coloured like the 
author's beautiful drawings, and in every instance the engravings wiU be 
the natural size of the birds, or, in other words, of the same dimensions as 
the drawings themselves. . We have seen two of the engravings at the 
Royal Institution, which, for execution, give the greatest promise. 

Both as works of art and as drawings elucidatory of natural history, we 
highly applaud Mr Audubon's system of representing his figures in all at- 
titudes, because by doing so he has not only made most pleasing pictures, 
but has exhibited all the important varieties in the plumage, and .other cha- 
racterestic points in the species represented* His fine taste in the arrange- 
ment of the groups of flowers, plants, and water, where the feathered 
tribes are represented employing themselves in their varied natural habits 
and pursuits, marks a new era in the delineation of objects of natural history* 

Mr Audubon's' graphic illustrations will be described afterwards, in a 
series of letters, in a separate work. 

BOTAHY. 

16, Icones Filicum^-^The tribe of ferns, universally celebrated as amongst 
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lihe ftiost elegant and gifacefid of vegetable productions^ and which an emU 
ncnt French author haa lately elevnted to the rank, of a distiiict Claaa 
among plants, does not appear hitherto to have been illustrated in the de- 
gree that it deserves. Beades that beauty of external appearance in the 
Ferns, which must strike even the most casual observer ; the power and 
wisdom of the Creator are nowhere more evident, than in the curious and 
varied forms of their fructiiacation* They seem to hold a middle rank be- 
tween the Cotyledonous and Acotyledonous plants, with somewhat the habit 
of the former, though possessing the simpler organization for the produc- 
tion of their seeds which characterizes the latter. The largest of them 
emulate the Palms in their stature and mode of growth, while the smallest 
are hardly discernible at first view from some of the Hepaticcs, especially 
from the genera Marchantid and Jungermannia, ' 

The ferns are not without their obvious use in the arts, and in domestic 
economy, in the East Indies and New Zealand several species are em- 
ployed as food by the natives. In our own country, and in the north of 
Europe, potash is procured from them after combustion, and this sub^ 
fitance is so combined in the Pteris aquilina, or common brake, with resinous 
extractive matter, as to allow of its being used as a substitute for soap. 
Tannin, again, is another product of Ferns, and gallic acid of the ScolO' 
pendrium qfficinde, and Polypodium vulgare. Many of our most abun- 
dant species are employed medicinally, and one already mentioned, the 
Pteris aguilina, affords, in its stalk, an excellent covering for the roofs of 
.houses, and as such is very commonly used in the countries where it 
grows. 

For a long time, the exotic kinds of fern were almost wholly excluded 
from our stoves and greenhouses, in consequence of an erroneous opinion 
that their culture was attended with so much difficulty as to be nearly 
impracticable. The reverse is now found to be the case, and the Messrs 
Shepherd of the Liverpool Botanic Garden were the first to prove that 
these plants might be raised from seed, even after that seed had, for many 
years, been attached to specimens in the herbarium. It was thus that 
Willdenow enriched the Berlin Garden with numerous species that existed 
in the Hortus Siccus of the German botanist ; and to confine oiirselves to 
ihstances in our own country, we need only mention the Liverpool Gar- 
den, the B^yal Garden at Eew, that of Messrs Loddiges at Hackney, and 
those of Edinburgh and Glasgow, and of the late Mr Hasell at Ipswich^ 
to prove the facility with which the ferns may now be cultivated, and 
what a valuable addition they make to our collections. In the herbarium, 
too, no plants retain their form and colour so well. 

Few, indeed, are the works which have, by means of faithfrd represeur 
tation, aided the study of this tribe of plants. Professor Raddi of Flo- 
rence, has lately published a book with numerous plates, entirely confined 
to the ferns of Brazil, and Schkuhr's Filices contains sufficiently accurate 
representations of many, and especially the more common kinds. 

To compensate, in some measure, for what is wanting in these and other 
similar publications of less note, Dr Hooker and Dr GreviUe have under- 
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tak^ the editing of a w6rk on the uew^ or rare and iiUle known species of 
^e family, under the title of '' Iwnes Filicum, ad eas poiwmum specie/ 
ifluitrujidas destinatic, qua hacienu$, vel in Herbariu delHuerunt prortus 
incognitcB, vel saUetn nondum per ieones boianicU tnnoiueruni ; Auctoribus 
Gulieh^o Jacksop Hqoker, LL.D. Botanices in Academia Glasguensi Pro- 
fessore R^o> et Eegie^ Antiquariie, et Linnsanae Societatnm Londini 
Sodaliy et Rob^to Kaye Gretille, LL.D. I^gis Societatia et Antiquarie 
Edins SodaU." 

The herbaria of the authors are enriched by the contributions of their 
correspondents in various parts of the world, and they have received the 
promise of still farther assistance from their friends, both at home and 
abroad. 

The work will be concluded in twelve parts, each consisting of twenty 
plates^ accompanied with as many leaves of description, to appear quarter- 
ly. The descriptions will be written entirely in Latin, apd a few remarks 
added in English ; and the plates will be executed with the greatest at- 
tention to accuracy, and in the best style of the art, especially in the dis- 
sections of the ^ctifieation, from drawings ma^le by the authors. The 
^ engravings which adorn Humboldt and Bonpland's Nova Genera, and De 
Lesaert's Ieones, may be considered as the models for those which will 
illustrate the present work. 

The price of the work will be twenty-five shillings each part. A few 
copies will be coloured in a superior style, price two guineas each. 

The work will be published in London by Messrs Truttel and Wurtz, 
30, Sbho Square ; and Rue de Bourbon, Paris ; and Rue des Saruriers, 
Strasburg. 

17. Hooker and Taylors Mutfohgia Britannica.-^The second edition 
of this work is just ready for publication, and will contain, besides many 
new mosses and six supplementary tables and many additions and correc- 
tions, generic and specific characters bf all the British Hepaiicas, with ror 
ferences to the figures in English Botany, and in the Monograph of the 
British Jungermannice of Dr Hooker* 

IB. Exotic Flora and Botanical Magazine,^'The Exotic Flora, we are in- 
formed, will be terminated with the two next numbers, which, with the title- 
pages and indexes, will complete the third volume. The author, however^ 
" Dr Hooker, has but relinquished one botanical work to undertake another 
of a similar nature. The advanced age and indifferent state of health of 
Dr Sims, has compelled him to discontinue the direction of the Botanical 
Magazine, and Dr Hooker has already succeeded to the superintending the 
continuation ; the drawings, as well as the descriptions, being entirely ex- 
ecuted by himself. Of this extensive work, which has now reached to 53 
volumes, including above 2T00 plates, a New Series will be commenced on 
the Ist of January 1827, with improved paper, plates, &c. New subscri- 
bers can therefore coxnm<ence wit!) it as with a new work, and those sub- 
scribers, who already possess the c^d series, will be secure in not having a 
recurrence of figures of the same plants as appeared in the former numbers* 
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General Sdence^^IAst ^Scottish Patents. 18T 

IV. 6BKERAL SCIENCE. 

19. Large Extinct Volcano in ^au;a«t.— -The varied and strongly mark« 
ed volcanic surface of the higher parts of the mountain CfQIed Mouna 
HuararaiC, in the immediate vicinity of Kairua ; the traditional accounts 
given hy the natives of the onptions which, from entters on ills summit^ 
had^ in different ages, delt^ed the low land along the ooast^ rendered it an 
interesting object. About 8 o'clock in the morning Messrs Hurston and 
Garclner left Eairua, accompanied by three men whom they had eng8g« 
ed to conduct them to the summit. Having rested all night in a tent» they 
next morning ascended the hardened surface of an ancient stream of lava. 
Between nine and ten in the forenoon they arrived at a large extinguished 
crater about a mile in circumference, and apparently 400 feet deep, the 
sides sloped regularly, and at the bottom was a small mound, with an aper« 
ture in its centre. By the side of this large crater, divided from it by a 
narrow ridge of volcanic rocks, was another fifty-six feet in circumference, 
from which volumes of sulphureous smoke and vapour continually ascend- 
ed. The bottom could be seen, and on throwing stones into it, they were 
heard to strike against its sides after eight seconds, but not to reach its bot- 
tom. There were two other apertures near thi?, nine feet in diameter, 
and apparently about 200 feet deep. As the party walked along the gid- 
dy vei^e of the large crater, they could distinguish the course of two prui- 
cipal streams that had issued from it in the great eruption about the year 
1810. One had taken a dir^tion nearly N. £•> the other had flowed to 
the N* W. in bioad irresistible torrents, for a distance of twelve or fifteen 
miles to the sea, where, driving back the water, it had extended the bounda- 
ries of the island. They attempted to descend this crater, but the steep- 
ness of its sides prevented their examining it so fUly as they desired. * 

After spending some time there, they walked along the ridge between 
three and four miles, imd examined sixteen diiferent eraters, similar in con- 
struction to the first they had met witt), though generally of smaller dimen- 
sions. The whole ridge upon which tbey walked seemed little else than a con- 
.tinned line of craters, which, in different ages, had deluged the valleys be- 
low with floods of lava, or showers of burning cinders. Some of these 
craters appeared to have reposed f<9r ages^ as trees of considerable' siae 
were growing upon their sides, and liiany of tbem were covered with earth 
and dotbed with verdure. They continued ascending till 3 p. ic., when, 
having suffered much firom thirst, a^d finding they shp^d not be able to 
reach ^e highest part before dark^ they judged it best to zetum to Kaima 
without having reached the summit pf Mouna Huaranu..^-£lli8*s 
ar^ Tour through Hawaii. 



Art. XXX.-^LIST OF PATENTS GRANTED IN SCOTLAND 

SINCE SEPTEMBER 9, 1826. 

37. Oct. 10. For certain Improvements in Steam-Engine Boilers, or 
Steam Generators. To Johh Poole of Sheffield, in the County of York. 



IBS Celestial Pherumenay Ji^ua/ty-^April 18^. 



38. Noy. 2. For a New pirooess in PaiDtkig Hot producing the appear- 
ance of Damask. To IKavid Ramsay Hay^ Edinburgh* 

39. Nov. 8. For an Improvement or Improvements on Wheels for Cart 
riag^ To Theoso&s Jones of Coleman Street^ London. 
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aet. XXXI.— celestial phekombna. 

From January Ittt to April \tt 1827. Adapted to the Meridian of Greets 
wichy Apparent Time, excepting the Eclipses of Jupiter's Satellites, 
which are given in Mean Time* 

N. B. — ^The day begins at nodn^ and the conjunctions of the Moon and 

Stard are given in Right Ascension. 
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The preceding numbers wiU enable any person to find the positions of 
the planets^ to lay them down upon a globe, and deteshnine their dmes of 
rising and setting. 



Art. XXXII.<*-^mmary of Meteorological Observations made at Kendal, 
in September^ October, and November 1826. By Mr Samuel Mas- 
shall. Communicated by the Author in a Letter to the Editoh. 

Previous to the summary of Meteorological Observations which I send 
for insertion in the Journal of Science, it appears needM to make a few 
remarks on the situation of Kendal^ as they may serve to throw some light 
on the results of these observations. 

This place has long been a point of considerable interest in meteorologi* 
cal observations^ from the accounts which have been regularly kept fpr a 
series of years^ and published in many of the literary periodical works 
which this country produces. Its locality su^ests important considera- 
tions^ which may perhaps tend to elicit conclusions^ and throw some light 
on the science of meteorology. 

The height of the town from the sea is little more than forty-two yards^ 
calculating from the canal which is cut between the town and Lancaster. 
Kendal is situated on the W. side of a valley, bounded on each side by a 
chain ofhills, running from N. E. to S. W. and is at the southern extremi- 
ty of the mountainous district of Westmorland and Cumberland. It is 
subject to an uncommon quantity of rain. Thd average annual quantity 
taken for twenty years may be stated at 51.8 inches, an average equalled by 
few peaces in England. The prevalent winds in this district are S. W. 
and W. The vapours carried in these directions from the Atlantic Ocean, 
and the Irish Sea will be interrupted in their progress by the hills which 
bound theN. of the town and neighbourhood ; hence the deposit of aqueous 
vapour will be greater than in places further S. which is the fact. In 
Manchester, for instance, the annual average quantity of rain is but thirty- 
fbur inches. The lowness of the situation of Kendal may also contribute 
to this circumstance^ as it is a fact proved by experiment, that on the top 
of a hill a less quantity of rain falls than in its surrounding valleys. But 
little dependence can be placed on observations on the winds in this valley ; 
and this remark will probably apply to most places situated in mountain- 
ous districts, as the eminences will most likely give a direction differing 
from its original one, to any current of the atmosphere. 



made at Kendal in Sept. Oct. and Nov. 1826. 191 ' 



The chain of hills whkh has received the appellation of the Back Bone 
of Enf^andy and the English Apennines^ and which nfnsin a S.^W. direc- 
tion lh>m Cross FeH> through Yorkshire to Derhyshire, cfipears very ma- 
teriidly to influence the weather on the N. Western dunres of England. 
It has been frequently remmrked that on the W. side of this diaiuj torrents 
of rain have deluged the countries acljacent, whilst on the easiem^ the 
neighbourhood^ within a few. miles, has been nearly free from thetti. This 
circumstance may be accounted for on the supposition that S. "W* winds, 
which are here the most prevalent^ being loaded with vapours from the At- 
lantic and the Irish Sea, are arrested in their progress before diey pes» 
this natural boundary, and occasion an extraordinary deposit of ndn. On 
the E. side of this ridge^ fUIs of snow are much more numerous and deep" 
er than on Ihe W. side, snow showers here being generally accompanied 
with an E. or S. E. wind, and for the.same reason are principally deposit** 
ed before they reach the western parts. 

The fear of prolixity prevents my making other remarli^ respecting the 
peculiarities of this interesting district.*— I am, very respectfiilly, ,&c. 

Sam. Ma&shall. 

Abstract of Meteorological Observations made at KendaL 

September 1926. 



Maximum of the baiometei on the 15th, 

Minimum of do on the 7th, 

Mean height of do 

Maximum of the fhermometer on the 3d, 

Minimum of do on the 15th, 

Mean height of do 

Quantity of rain, 3.452 inches. 

Number of rainy days, 13. 

Prevalent wind West. 

October 1826. 

Maximum of Ifae barometer on the 14tfa, 

Minimum of do on the 26th, 

Mennhoghtof do - • 

Maximum of the thermometer on the 1st, 

Minimum of do on the 6th, 

Mean height of do 

Quantity of rain, 4.362 inches. 

Number of rainy days, 19. 

Prevalent wind, S. W. 

November 1826. 

Maximum of the barometer on the 21 st. 
Minimum of do on the 2dth, 

Mean height of do - - 

Maximum of the thermometer on the 12th, 
Minimum of do on the 38th, 

Mean height of do 
Quantity of ndn, 4.296 inches. 
Number of rainy days, 11. 
t'revalent wind, N. W. 
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AuT. I. — M^moiT of the Life cmd Writings of M. Piaiszi, 
Director General of the Observatories of Nappies and PdUr- 
moi 

JVI. Joseph Piazzi^ President of the Academy of Sciences 
of Naples, Member of the Royal Society of London, Associate 
of the Institute of France,^ and the Societies of Turin, Got- 
tingen, Berlin, and Milan, was bom at Fpnte, in the Valte- 
line, on tbp 16th July 1746. Having taken the habit of the 
Theatin^ at Milan, he finished his noviciate in the convent of 
St Anthony. His classical and mathematical studies were car« 
ried ^ successively at Milan, Turin, and Rome, and among 
bis instructors he had th^ honour of ranking the celebrated 
JPF: Tlraboschi, Beccaria, and Lesueur and Jacquier. Aftec 
being ipitiated into the literature and science of the times, he 
went to teach philosophy at Genoa ; but the freedom with 
which he expressed his opinions alarmed the zeal of the Do^ 
minicans, and he would have beeQ exposed to all the troubles 
of a religious persecution, had n^t the Grand Master Pinto 
rescued hipi from its power, by appointing him professor of 
mathematics in the new university of Malta. 

After the suppression of the order of the Knights of Malta^ 
be repaired to Rome, and afterwards to Ravenna, where he 
was appointed to the chair of Philosophy and Mathematics in 
the college of the nobles. Here he was exposed to the same 
illiberal zeal, in consequence of having published some philo- 
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sophical theses, which appeared too bold for a youDg religi- 
ous. From Cremona, to which he now retired, he was 
called to Rome, where he was nominated reader of Dogmatic 
Theology of St Andre de la Vall^, where he had for a col- 
league Father Chiaramonte, (Pius VII.) who retained for 
him, after his elevation to the Papal throne, the same regard 
which he had acquired for him in the cloister. 

By the advice of Father Jacquier, Piazzi accepted, in 1780, 
the chair of the higher mathematics in the Academy of Pa- 
lermo, tn this ffltuation he effected a great change in the 
methods of instruction. He replaced the works of Wolff by 
more modem systems, and the prpductions of Locke and Con- 
dillac, hitherto almost unknown, soon became familiar to the 
students. By these, and other changes, he contributed, in 4 
high degree, to dispel the darkness which the united influence 
of the Inquisition and the Jesuits had shed over the cla3sical 
soil of Sicily. His ardour for fame was here equally conspi- 
cuous, and he obtained from the Prince of Caramanica, Vice^ 
roy of that island, permission to found an observatory at Pa-' 
lermo, in the palace of the Viceroy. 

In order to procure instruments for this new establishment, 
he put himself in ccnnmunication with the most distinguished 
astronomers of the day, and he formed in Paris, in April 
1787, a perscmal acquaintance with Lalande, Jeurat, Bailly, 
Delambre, ^nd Pingr^. Cassini, Mecbain, and Legendre, 
were about to set out to determine the difference of meridians 
between Paris and Greenwich. Piazzi accompanied them on 
that mission, and availed himself of the opportunity of visiting 
England, where be became intimately acquainted with Mas- 
kelyne, Herschel, and Vince* He studied with attention the 
methods of observing as practised at Greenwich, and he ob* 
served there the solar eclipse of 1788, an account of which 
he published in the Phihsophical TransacfionSf under the 
Utle of ReeuUs of CakuUUions of the Observations made at va- 
rious places of the Eclipse of the Sun on June 8, 1788. 

Piazzi engaged our countryman Ramsden to construct 
for him the instruments for his observatory. Strongly im- 
pressed ^ith the imperfections of the quadrants then in use, 
he ordered a five feet astronomical circle, with an altitude and 
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azimuth circle, and divided with all the precision for which 
Ramsden was so celebrated. In order to expedite its com- 
pletion, he attended every day the workshop of that artist ; 
but finding that the work advanced very slowly, he conceived 
the idea of stimulating Ramsden, through the medium of bis 
love of reputation. He therefore addressed a letter to Lalande, 
in which he gave an account of the life and works of the Eng- 
lish optician. The scheme happily succeeded; Ramsden 
.:wrought with unwearied zeal, and our author had the satis* 
faction of witnessing the completion qi his principal instru- 
ment. He obtained also a transit instrument, a sextant, and 
some other instruments of secondary importance. The ex- 
cise-ofBce is said to have claimed a duty on the exportation 
/>f the circle, on the ground that it was an English invention, 
^but the claim was speedily abandoned, as Ramsden maui- 
tuned, that whatever novelty there was in the instrument, was 
due to the Italian astronomer, whose instructions he had im- 
plicitly followed. Piazzi accompanied his instruments to 
Sicily, where he arrived with them in safety, at the end of 
1789. 

After the destruction of the observatory of Malta by fire, 
in 1789, the observatory of Palermo was the most southerly 
in Europe. The observations made in it, therefore, possessed 
a peculiar interest, which was in no small degree heightened 
by the excellence of its instruments, and the activity and skill 
of their possessor. 

An account of the observatory of Palermo was published 
l)y our author in 1798, under the title of Delia specda astro- 
nomica de regi studi di Palermo, 

When he was thus established in thd midst of his instru- 
ments, Piazzi devoted himself to the construction of a new 
catalogue of the fixed stars, which he justly considered as the 
true basis of astronomy. Fran9ois Lalande, Cagnoli, Zach, 
and others, had undertaken works of the same kind, but they 
were of too limited a nature, and were founded on the positions 
of the ihirty-six stars which Maskelyne had pointed out to 
astronomers, as sure points of comparison. Piazzi, on the con- 
trary, resolved not to trust to the results of single observa- 
tions, which might be affected by^any inaccuracy on the part 
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of the observer, and any imperfection in his instruments, iie 
felt, also, that if Flamstead, Mayer, and Lemonnier, had re*. 
peated their obfl(ervations more frequently, they might hftT« 
anticipated Herschel in 4iis great discovery of the Georgiaii 
planet. 

Under the influence of these views^ Piazzi .frequently re^ 
sumed his observations on the same star, before he considered 
its position as fixed, and after having practised for ten year% 
this laborious method of observation, he publidied in 1800^ 
his first great catalogue of 6748 stars, under the title of iSMS- 
larum inerrantitim jpasitianes. This work was. crowned by the 
Academy of Sciences of France,- and gained for its authcn* 
the admiration and ^teem of all the astronomers of Europe. 

Among the.resultfi of that catalogue, wc may mention one, 
which formed a new era in astronomy, viz. the discovery cf a 
new planet. 

While Piazzi was examining, on the 1st January 1801, 
the 87lh star of the zodiacal catalogue of I^acaille, betwee^i 
the tail of the Ham and the Bull, he occasionally observed a 
star of the eighth magnitude. His practice of verifying the 
observations of the preceding day, led him to observe a differ- 
ence in the position of this small star, which he at first took 
for a <;omet. He communicated his observations to Oriani, 
who, observing that this luminous point had none of the nebup 
losity of comets, and that it continued stationary and retro- 
grade within«a very small space like the planets, calculated ita 
elements on the hypothesis of a circular orbit. This result 
was confirmed by other astronomers, and Piazzi was invested 
with the honour of adding a new planet to the system. Piazzi 
continued to observe it till the 12th of February, when a dan- 
gerous illness compelled him to discontinue his observations. 

In compliment to his Royal patron, and in imitation of Sir W. 
Herschel, Piazzi gave to the new planet the name ot Cereg 
Ferdinandea. The King of Naples resolved to consecrate this 
illustrious discovery by striking a gold medal, containing the 
head of the astronomer, but Piazzi requested th,at the value 
of this present should rather be employed in purchasing an 
equatorial instrument for his observatory. 
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This ilbiefls^ wbich^we have already mentioned^ continued for 
nearly four years to interrupt the observations of our author, 
b^trhe sfiii wrought with the same zeal; and having conceiv<. 
ed the plan of re-exmnimng the thirty-stx stars of Maskejyne, 
he engaged his aanstant, M.^ Cacciatore, to undertake this dif« 
fcult taskv 

These observations* were made upon 126 stars, which form* 
ed the basis of a> new catalogue, which contained no fewer than 
7646,. and was published in 1814i. 

At the urgent request of his friends and his pupils, Piazzi 
now devoted his time to the composition of sev^til memoirs, 
destined for the different academies of which he was a member. 
The NeapoliteeaGoTemment had entrusted' him with the reno* 
vation of the system of weights and measures in Sicily, and 
after completing this task he published, in 1808, an essay on 
the subject, intended to instruct the clergy in the new system. 

Duringj^he Constitationai Grovemmenl of 1813, Piazzi was 
consulted on the subjl^cl of a new territorial division of Sicily, 
which, decreed by parliament, according to a report of our 
author, was preserved even after thedestrubtioit of the repre- 
sentative government* 

The great comet of 1811, which excited such general no* 
tice throughout Europe, gsrve our author an opportunity to 
publish his opinions on the nature of these bodies. He sup*- 
posed that they were not formed contemporaneously with the 
jdanets, but that they were produced fnom time to time in the 
immensity of space, where they afterwards (fisaipated theob- 
selves like those globes of fire and luminous meteors which 
have their origin and disappear in our own atmosphere. 

In the year 1817 Murat, King of Napks, fbundeii a new 
observatory on the heights of Capo di Monte^ and M. Piam 
was invited to Naf^es to ettmine it. He introduced many 
changes into the {dan which had been, adopted, of which he 
published an account before his return to Palermo. M. Cai&- 
ciatore, his own asnstant and pupil, was, upon bis recom- 
mendation, appointed director of the new observatory* 

Piazzi took an active part in the labours of the commismon 
charged with the public instruction of Sicily. To this country 
he had formed the deepest attachment, and though Napoleon 
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hflid held out to him the most bryiiaiit oHm to faring hihi to 
the university of Bologna, he declined them alL 

Beside the astronomical observations which we have men«i 
tioned, Piazzi had collected an uninterrupted series of solsti- 
tial observations, from 1^91 to 1816, for the purjMMe of de- 
termining the obliquity of the ecliptic. By comparing these 
with those made in 1750 by Bradley, Mayer, and La Caille, 
it appears that the obliquity diminished 44^^ in a century. , , 

Piazzi had now reached the advanced age of eighty-foui^ 
years, and he expired at Naples on the 28d July 1826. 
c To the observatory of Palermo, of which he was the founder 
and the ornament, he bequeathed his library and his instru-> 
ments, and he left an annual sum for the support of an ob- 
server.* 

-The following is a list of the writmgs of M, Piazzi >— 
> 1. Result of the CalctUationa of the Obeervatiom made ai 
Various Places of the Eclipse on June 8, 1778. In the PhiU 
Trans, vol. Ixxix. 1789, p. 55. 
% Discourse on Astroiwmy. Palermo, 1790. 

3. Description of the Royal Observatory of Palermo. Four 
books in 179^9 ^^^ other five books in 1794. . 

4. On the Discovery of the New Planet Ceres Ferdinandea. 
Palermo, 1802. 

5. SteUarum Inerrantium Positiones. 1803. 

6. Observations on the Obliquity ^the Eclipiic* Mem. Soc. 
ItaUanay tom. xi. 1804. 

• 7. On the Precession of the Equinoofes. Ephem* de Milan, 
1804. 

S. On the ParaUax of some of the Fixed Stars. Meifi. Soc. 
fialiana, torn. xii. 

9. On the Measure of the Tropical Year. Id. tom. xiii. 

10. Researches on the Proper Motions of the Fixed Stars ^ 
Mem. de VInst. Nat. Ital. tom. i. 

11. The Metrical System for Sicily. 1812, 

12. Catalogue of the Principal Fixed Stars. 1814. 
18. Lepms dP Astronomic. 1817. 

* This sketch of Piazzi's life has been conaposed chiefly fhnii an abstract 
of a Memoir by De Angelis^ in the BuU. des Sciences, Nov. 1696, p. 339. 
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( 14. On the Obeervedand cdkuMed Spbtices. Mem. de Plnet- 
de Milan, torn. ii. p. 2^9, 2£0. 

15. On the Italian and Europea/n Clock* Giorn. de Sctenze, 
p^rlaSiciHa. Aug. 18S4. p. 137. 

16. Discourse on the progress of Agronomy. Giorn. de Sc» 
Lett* et Arti par la Sicilia. April 1824, p. 30. 

17. Description of the Meridian of the Cathedral qf PaHer- 
mo, established by Piaiusi in 1798, . By M. Cacciatore, /4* 
Aug. p. 172. 



Abt. lI.^^Accoimt of the Fossil Remains in the neighbouflr^ 
hood of Harborough. By the Reverend James Layton, 
in a Letter to Dawson Tukneb, Esq. Yarmouth, Com- 
municated by Mr Tuekke. With Figures, 

Mr Deae Ste, 

A CUE wish that I would give you what account I can, respect- 
ing the fossils of my neighbourhood, shall be fulfilled to the 
letter. All my knowledge upon the subject I readily commu- 
nicate ; but as that knowledge is recently and casually picked 
up by observation only, it consequently is slight, and any in- 
ference I may vtotnre likely to be erroneous. 

The cliff at Harborough is composed of a rich light>brown 
clay, having occasional strata of sandy gravel, containing shells 
corresponding with the Suffolk crag, and beneath^ of a very 
strong Uup clay. In this, and in some gravel which may per^ 
baps lie below, are numerous remains of antediluvian qua* 
drupeds, as also belemnites, ammonites, grjrphites, terebratulae^ 
and other shells, and large nodules of blue limestone enclosing 
wood. A thin stratum of this wood, with its bark even and 
leaves, appears in various places upon the beach. These fost. 
sils have been noticed fcom time to time. Parkin, in Hist^ 
ofNorf. under Harborough, mentions a letter, dated Norwich, 
Nov. 17, 1659, telling of *^ the head and bones of a very great 
fish exposed by the fall of the cliff ;'^ these probably belonged 
to an elephant. Mr Arderon, F. B. S. procured many fossils 
from Harborough and Walcot, .almost sixty years ago, as ap. 
pears by the series of his letters in your collection, addressed 



iOO 6ev. At Layton on ihe Foml R&maim^Sdrbr6\ 

t6 life bak^, author of ^' The Micro9C0f)e teade easy.*" Fmm 
that time, till very lately, they have b^n almost unnoticed. 
However, four years simie, a bed of oystars was (fiseovered a 
mile from the shore, and the dredgers took up istag and t>x 
horns, and fragments of various large bones. These they de* 
scribe as having been found in great quantities during the first 
year, and as thrown away into the deeper watery ihomgh l^ey 
recognized the bones as belonging to the ^^ giants Which once 
inhabited tlie forest where Harborough sand is now.^' The 
origin of this tradition is now clear enough. They have now 
learned to preserve what they find, and the Norwich Museum 
and different individuals are in possession of many specimens, 
"brought up from that mine of antediluvian remains. Among 
them are the jaW and hutiierus of one of the Saurian tribe; 
horns and bones of three kinds of deer, and of the ox, teeth 
of the horse, a tusk of the hippopotamus ; but especially, nu- 
merous are the grinders of the elephant, many of them very 
large, up to twenty laminae, and weighing as many poun^, 
and in beaii^tefiil preservatioB. Fragments of thmr tusks aho 
kafve been found, few, and g^oeridly small, owing probably 
to the dredges having so contracted a flsouth. 

There can be no doubt that the land formerly extended over 
the sea considerably beyond this bed, and I would say be- 
yond the Harborough sand, andthe waves washing away the cliff 
lind dissolving the day, the softm- particles have been carried 
into the deep, while the denser parts remained. A hard mass 
kS. gravel resdng oit chalk has here resisted the action of the 
tide, and some fossils rest on its surface, while the others iss^ 
buried in the sand and sikh. How far the land extended it is 
imposiPLUe to judge ; perhaps the twelve m^s to the iMid a^ 
quite enough for the sea to have swept away during the longeist 
time allowed since the deluge di Noah. That liie fosses ex« 
tended much farther, has been laitely proved by a tusk found by 
some men dredging for soles on a l^k caEed the Knele, about 
twenty miles from the present shore. The accompanying sketch, 
Plate IV. Fig.l, % gives an idea of its form.^ Folkywing the 
outside of the spiral it is nine feet and a half in length. Its gfeat- 
est orcumference is one foot nine inches, and the depth of the 
hollow two fe^. Two laminae have been lost fipom the giwter 
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part of its suT&ce^ which is little ehanged, hut a wound in 6tlei 
i^ot discovers that internally the ivory is decomposed into h 
britde substance, dry ahd adhering whdn applied to the tongue, 
purely white, but exhibiting the decussating circles peculiar to 
ivory. Its weight is niheity-seven pounds. The whole coasi 
presents fosnl remains. At Cromer, Trimingham, Barton, 
Walcot,Harborough, Waxham and Winterton, teeth and boneil 
of one animal or other have been dug trdtii the clay exposed at 
low water. A fragment of a jaw with its tooth was in 18^ dug 
from the bottom of the cliDP at Kessin'g^and in Suffolk, and at 
the mouth of the Harwich river considerable quantities of 
bones have been found. In 1820 at Horehead by Norwich the 
entire skeleton of the great mastodon was discoverd ill the 
gravel close above the chalk, and by it the remains of an ele^ 
pfaant. That it was a mastodon, is proved by the grinder now 
in your possesinon, and thus it makes a valuable additioii td the 
list of Mammalia whose fossil remains enrich this neighbour- 
hood. I am, my Dear Sir, Yours very fkithruUy, 

James Layton. 
To Dawson Tuei^sb, Eisq. Gr, Yarmouth. 

CaiJUM 98^ December 18Jt6. 



A&T. III.-— Oh the Relative Compressibilities qf different Fltnda 
at High Temperatures. By H. C. Oersted, Professor of 
Natural Philosophy in the University of Copenhagen, F. R. S. 
Lond. and Edin. and Correspondent of the Institute of 
France. Communicated in a Letter to Dr Bbewsteb. 

Having in the course of last summer performed a very great 
number of experiments on the compressibility of different fluids, 
and particularly on the compressibility of water at high pres- 
sures, I am now about to calculate the corrections which must 
be introduced for the variations of atmospherical pressure^ 
temperature, &c. As soon as the paper is finished I will send 
you a translation of it. The following results,* however, will 
not be much affected by these corrections. 

1. As far as the strength of my apparatus has permitted 
me to push the compression of water, (viz. seventy times that of 
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the atmosphere) the compressibiHty is in proportion to the 
compressing powers. 

The compression produced by one atmosphere, as abeady 
stated by Canton, is abontjbrfy^ve millionth parts of the v(k 
kime. Mr Perkins has obtained by a pressure of one hundred at* 
mospheres, a compression equal to 0.0 1 (one hundreth of the vo- 
lume) which is much more than could be expected from ray 
experiments. From calculations founded on the results of ex- 
periments made with pressures beneath seventy atmospheres^ 
I have obtained only 0.0045 for 100 atmospheres. 

In consequence of this great discrepancy between my results, 
and those of that highly distinguished inventor, I have repeat-' 
ed them with great care, and, from their simplicity, I believe 
there is not much room to doubt of their accuracy. 
. S. In so far as I have tried the temperature of compressed 
water (to forty-eight atmospheres) no heat is liberated by its 
compression. 

3. The compressibility of mercury is not much greater than 
one-'miUionth of its volume by one atmosphere. 

4. The compressibility ot sulphuric ether is nearly thrice 
that of alcohol ; nearly twice that of s^blphuret of carbon^ but 
only one and a third that of water, 

5. The compressibility of water containing saitSy aOcatteSy or 
adds, is less than that oipwre z&ater. 

6 The compressibility of glass is exceedingly smallj' and very 
greatly beneath that of mercury. 
Copenhagen, 
December SOth 18^6. 



Aet. IV. — On the Communication of Magnetism to Steel, 
by the direct white light of the Sun. ♦ By )A. A. Baum- 
GABTNEB, Professor of Natural Philosophy at Vienna. 

Ik repeating last summer the experiments of Mrs Somervill^, 
on magnetising wires by the influence of the coloured light of 
the sun, I have discovered a process, which has succeeded 
with more quickness and certainty than that of M. Morichini 

* TraoBlated from the Ann. de Chim. November 182€, p. 333. 
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$nd. Mrs Someirville. It hsL^ conducted me to this result^ that if 
a piece of steel, of the size of an ordinary sewing-needle, of 
yrhich one or more parts are polished, and the others without; 
lustre, is exposed to the influence of the direct white light of 
the sun, it takes a north pole at each poliehed part, and a south 
pole at, each unpolished part. The following is the process 
employed. 

I took a wire of English steel, of the size of an ordinary 
sewing-needle, and I heated it, so as to cover it entirely with 
a black oxide. I then removed the oxide from one or mor^ 
places, by.meaAs of a hone, and I completed the polish with 
chalk and„ a piece of lime tree, so as to form brilliant zones, 
about two or thrfee lines long. The steel thus prepared being 
laid in a place perfectly exposed to the^ sun, was found at 
the end of some time strongly magnetic, and in the manner 
already mentioned. The time, every thing else being equal, 
appeared to depend on the intensity of the solar light, for 
when I concentrated the rays of the sun upon the polished 
2ones by means of a lens, I produced in a few minutes a mag- 
hetism, which would have required several hours with the 
natural intensity of the solar rays. 

A piece of steel polished only at one of its extremities ac- 
quires a north pole at that extremity, and a south pole at the 
otherv If the polished part occupies the middle, the two 
extremities acquire a south pole, and the middle a north pole. 
If the wire, on the contrary, is polished at its two extremities, 
these acquire a north pole, and the middle a south pole : In 
short, if the wire has several polished zones, each of them takes 
north polar magnetism^ and the obscured zones south pohr 
magnetism. We may in this way develope any number of 
magnetic poles, provided that the steel wire has a length pro- 
portional to the number of poles required. 

I have thus been able to obtiun easily eight poles upon a 
wire eight inches long, but certainly of unequal intensity. I 
have constantly found that the extreme poles were stronger 
than the others, and that they preserve their magnetism longer. 

I have not been able to succeed in magnetizing, by the same 

means, steel needles entirely covered with oxide, or perfectly 

« polished, nor oth^r needles which had polished lines in the direc- 
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tion of th^r length. All the results which I hcve mendotiecl 
are equally produced in whatever way the needles are pheed. 
£ach experiment was repeated several times with the 'same re- 
sult. It is scarcely necessary to add, that, before exposii^ any 
needle to the solar action, I cai:pfQlly examined whether or 
not it was magnetic, and the experiments were made only 
with needles which had no magnetism. 



Art. v.— On the Modes of Division of Vibrating Bodies.^ 
By M. Felix Savabt. With a Flatk. 

It has been hitherto supposed that all sounding bodies aie 
capable of dividing themselves into vibrating parts, the num« 
ber of which goes on increasing according to a certain law, 
so that each body can only produce a determinate series at 
sounds, which become more acute in proportion to the vibrat- 
ing parts. On the other hand, I have established it as a fact, 
that when two or more bodies are in contact^ and the. one set 
into vibration by the other, they will arrange themselves so as 
to execute the same number of vibrations; from which it follows, 
that it is not true that bodies are susceptible only of a deter, 
minate number of modes of division, between which there are 
no intermediate ones, but that, on the contrary, they may pro- 
duce such vibrations, which gradually transform themselves 
into others, so that they are fit to execute any number of 
vibrations. 

This opinion is easily proved in the case of membranes 
stretched and agitated through the air by means of a vibrating 
body. As square membranes present modes of division simple 
and easily perceived, and as they divide themselves nearly like 
rigid plates of the same shape,*!- 1 shall explain the phenomena 
presented by membranes of that form. For the sake of sim- 
plicity I shall always suppose that we have first obtained a 
figure composed of nodal rectilineal lines, which cut one ah* 

* Translated and abridged Arom the Ann. de Ckim. Tom. xxxii. pk 8M. 

-I- The only diffisrenoe iaj that in the rigid plates the vibrating ports near 

tlie free margin are always smidler than the others, while in membranes, 

all the divisions are equal. 

11 
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•tiier iiectafigiabu*ly» imd I shall exwnine in wjhat way this 
figure may pasii to anotjber oompop^ simply of parallel lines. 
For examplej I suppose that we hs^e produced the mode 
of division represented in No. 1. Fig. 1, of Plate V. then if 
the tension of the membrane is constant, its sound becomes # 
little more acute. It m^y happen that the angles opposite to th^ 
summit inaa% bl/ycc'^ dd\ may disunite^ as in No. S, which 
will gradually assume th^ aqpect of Nos. S, 4, and 5, (if the 
sound always ascends,) and afterwards that of No. 6, compos» 
ed of only four parallel lines. The same tranaformation may 
take place as in Fig. 3 ^nd 8. It may also hajqpe^) as in Fig. 4^ 
that the opposite angles in aa', b b\ af^ dd\ are those which 
divide themselves firsts and that the figure formed by the saod 
assumes successively the aspects of Nos. % 3, 4, 5 and 6; or thi^ 
division qiay take pl^ce, as in the Nos. 2 of Fig. 5 and 6, which 
will produce still new modifications in the successive figures^ 
which terminate in four parallel lines. In short, it may even 
happen that the opposite angles do not divide themselves as in 
No. 1. of Fig. 7, which passes to that of No. 6, by the simple 
inflections of right lines ip opposite directions. 

A number of parallel lines may pass into another number c^ 
liqes, either parallel or dk'ected rectangularly. Fig. 8. shows 
a transformation of this mode of division to two nodal parallel 
lines, and Fig. 9. a passage from the same mode of division to 
four lines also parallel, >but cut rectangularly by two other 
straight lines. 

. Jn general) when we set out from a figure composed c^rec^ 
tangular lines, the character of the successive modifications 
depends on the .manner in which the angles opposite to the 
summit diyide themselves. - This may be observed in a very 
distinct manner in Figs. 10 and 11, which are the passages of 
four parallel lines, cut by ,two other right lines, to six parallel 
lines. On the other hand, if we set out from paralld lin^s, we 
may say in general that the character of the modifications de« 
pends on the different inflexions which those lines may affect. 
It is thus that in Figs. 10 and 11, the Nos. 5, considered 
as the first modifications of the right lines, ought to produce 
quite different phenomena, dependent on this, that one of the 
lines bends itself outwards, whilst in the other they bend them- 
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ilelves in wards. But of all the modifications which the straigfatT 
fines may produce, there are none which present phenomena 
more singular than those which result from the alternate in- 
flexions which these lines may at first take, according as they 
f)resent two curvatures in one direction and one in another, or 
three in one direction and two in another. R^mdrkable exam^ 
pies are shown in Fig. IS and 13. ' 

' It follows, therefore, from these observations, not only that 
' square membranes are susceptible of producing all possible 
lumbers of vibrations, and that from each of these numbers 
they divide themselves in a particular manner, but also thai 
the same number of vibrations may be given by several modes 
of division. With regard to those membranes whose contours 
/are different, circular, triangular, &c. they present analogous, 
though more complicated, phenomena. It is thus, for exam- 
ple, that in a circular membrane three diametral lines may 
pass gradually to three parallel lines, and afterwards to a angle 
diametral line, accompanied with a circular line, Fig. 14 ;— 
that five diametral lines may pass to five parallel lines. Fig. 16, 
and from this to other modes of division ; for example, to two 
circular lines divided by a single diametral line. 

The successive transformations of nodal lines are much more 
idifiicult to observe on rigid plates than upon membranes, be« 
tause, as we can only produce given modes of division by render- 
ing immoveable several parts of the surface of these bodies, it 
happens almost always that these parts belong to one or seve^ 
T^ other systems of nodal lines, so that one often falls from a 
sound very grave to a sound very acute, and reciprocally, with- 
out being able to pass through intermediate ones. Neverthe- 
less it is possible to produce general phenomena of this kind ; 
and it is easy to see, from what we have said of the modes 
of division of membranes, that the figures which M. Chladni 
has designed under the name of distortions, are only modes of 
division intermediate between different systems of rectilineal no^ 
dal lines. As this natural philosopher has only observed the 
nearest distortions of the figures, which he regards as primitive 
types, and as the ear is a bad judge of the number of vibra- 
tions, he has maintained that the sound of distortions is the same 
as that of the principal figure. In the tables of his Traiti 
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JFAcousHque^ we see distortions which are given by sounds more 
acute by a semitone, and by a tone, and even a tierce minor than 
their primitive type. Besides, in the case of modes of division 

' of rectangular plates, whose sides are in different proportions, 
M* Chliadni observes, that it is possible, in a great number of 
cases, to pass frpm one mode of division to another, which' 
gives a sound a little different by successive transformations of 
the nodal lines, occasioned by slight changes in the position of 
the parts, which are rendered immoveable ; facts which confirm 
perfectly what I have here advanced, and of which M. ChladnV 
relates several remarkable examples. 

Not only are the transformations possible, when two sounds' 
differ very little, but they are so in certain cases, when they 
differ by a tone and even more. A rectangular plate of glass, 
for example, 10 inches long, 9,\ wide, and half a line thick, 
may pass gradually from the mode of division of No. I. Fig.^ 
16, whfch gives the sound ut 4, to No* 4 of the same figure 
which gives the sound t6 4. We might adduce several other 

. facts of the same kind, so that it cannot be doubted, that in 
rigid plates, we cannot produce gradual transformations be* 
tweeti two modes of division which give sounds sufficiently re-^ 
mote from one another. It is not that these transformations 
do not exist ; but it is from the method of agitation which w€ 
employ that they become impossible in the greater number of 
biases* But we cannot produce any of these transformations 
in rigid plates, of which we are led by analogy to admit the 
existence* As the modes of division of square membranes 
difier very little from those of plates of the same form, 
we may remark, in comparing them, that all the distortion^ 

. observed by Chladni in square plates, have analogies in the 
intermediate modes of division presented by membranes, while 
they pass insensibly from a figure composed of right lines,' 
to another figure of the same kind. We tiaay then maintain, 
without the risk of error, that rigid plates are in the same pre^ 
dicament as membranes, and that they are capable of produ- 
dng an infinity of modes of motion connected with one another^ 
and transform themselves gradually, a result which, as I have 
shown in my Mtmoire sur les Instrumena i CordeSj ought 
to take place. 
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It cannot bedoubt^s that bpdiei^ when their diaien/»on$ either 
i^e equal, or approach to equality, ought to give similar results. 
I( is ey^n to be presumed, that the variety of ways ot passlqg 
from one mode of motion is still gre9>ter than in these bodies; 
but do filiform bodies, which, like striQg8,are i^educed to a single 
dimension^ present also transformations from.one mode of divi- 
'i^on to another ? This is very probable, at leaiut we mfy con- 
clude so by analogy, from what passes in plate&and rectangular 
inembranes very narrow and very long. Suppose, for ex-- 
appiple, that a membrane pf this Hind presents the mode of di- 
vision in. Fig. 17, No. 1, even if the spund becomes gradually 
mor^ grave, the nodes will all i^sume a progressive motion 
tpwards B, which will increase the interval An, and at* the 
same time^ the intervals nnf, n'n", will increase akp, and cc^ 
sequently n'' B will be much diminished. It would appear that 
this part then vibrates either not at all, or v^ry Uttle, and that 
n becomes, as it were, the extrei^ity of the membrane ; at last 
the soqnd always descending, n" coincides with B, and the mem- 
brane is found divided only by two nodal lines, as in No. 2, 
Fig. 17. This way, however, of passing froni one mode of 
division to another, seems very imperfect, and nature employa 
many others which accompany it with great regularity, and in 
which the continuity is constantly observed. For example, I 
suppose that the membrane has six nodal lines, as Fig. 18, 
Np« 1* if the sound becomes mcnre acute, these lines will indine 
alternately and oppositely, as in No. 2, and at last their nearest 
extremities will join in an angle, which will by degrees round 
itself, so as to form the sinuous lines in No. 8 ; then they 
will become straighter, and again sinuous, but in presenting an 
infle:don, or a semi-inflexion more. In the last case, there 
will be produced seven nodal lines parallel to the small sides 
of the rectangle, and in the last case eight. We may conceive, 
that this mode of transformation is applicable to every case 
whatever in the primitive number of parallel lines. 

Rigid rods which are long, and very narrow, present phe* 
nomena of the same kind, which are still more easily examin* 
ed. Ail the transformations which they present, are gradual 
passages from lines perpendicular to the length ,of the rod 
to other systems of lines, some of which are perpendicular^ 
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and others parallel to that dimension. Several examples of 
this are shown in Fig. 19, SO, 21, S3, S3, and S4. We may 
here remark, that the character of the successive modifications 
depends here, as in membranes, on the manner in which the 
disunion is effected at the intersection of the lines which at 
first cut one another. 

It would appear then, that thin and narrow bodies, and even 
strings, may, like plates and membranes, affect an infinity of 
modes of division, which transform themselves into one ano- 
ther by insensible gradations,— for strings are also susceptible 
of these modes of motion, where there is a longitudinal nodal 
line cut at right angles by one or more lines of rest ; and we 
do not see why this mode of division should not pass gradually 
to that where there are only nodal lines perpendicular to the 
length. 

From these results we may deduce this general conclusion, 
that the modes of motion of sounding bodies are much more 
varied than has hitherto been believed, and that we ought not 
to admit the existence of determinate series of sounds for each 
body of a given form, unless with this important restriction, 
that the proper character of the modes of subdivision ought 
to remain the same. 



Art. VI. — Contributions to Physical Geography. 

Among the various subjects of popular science, there are few 
so instructive as those which relate to the physical condition 
of the globe. The scientific acquirements, and the habits of 
correct observation which distinguish modem travellers, has 
enabled them to enrich their works with accurate descriptions of 
this class of natural phenomena ; but, however interesting they 
may be, they often escape the notice of scientific readers, and 
remain buried among the ordinary details of general scenery, 
or national peculiarities. A collection of such descriptions 
cannot fail to interest and amuse the general reader, while it 
furnishes topics of speculation to the physical geographer. 
Under this impression we shall present our readers with a 
series of papers on this class of subjects. 

VOL. VI. NO. II. APRIL 18S7- ^ 
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] . Account of the Conflagration in the Qmckritoer Mines of 

/drtalf»I808.« 

In 1803, on the night between the 15th and 16th of March, 
the workmen observed a thick smoke issuing from some of the 
lower galleries. It ascended and spread itself through the 
higher. No £re was seen, no sound of flames was heard ; but 
it was too evident that the mine was on fire below. Some of 
the workmen, with great intrepidity, endeavoured to reach the 
scene of the conflagration. It was in vain ; they were forced 
to retreat from one gallery to another, flying before an. enemy 
whom they could not discover, for the smoke, which continued 
to make its way upwards to the open air, was not merely so 
dense and suflbcating, but so loaded with noxious fumes, and 
particles let loose from the fossils among which the flames were 
raging in the bowels of the earth, that no living creature could 
safely meet it, much less penetrate it. They were fortunate 
enough to save themselves above ground, and the idea was 
adopted of extinguishing the fire by excluding the air. All 
the passages were closed as near to the supposed scene of the 
conflagration as they could be reached. The two shafts which 
lead immediately above ground were stopped up outside, and 
plastered over with clay. Five weeks the mine remained thus 
sealed up, but without effect. Twice, during this period, the 
coverings above were removed ; each time the enemy was found 
more furious than before. The flames were heard raging be- 
low with a sound at which the miner still trembles when be 
relates it ; the smoke, burdened with mercurial and sulphur* 
ous exhalations, rolled forth from the mouth of the pit, like 
streams from the jaws of Acheron, striking down every one 
that came within its reach. It was apprehended that the fire 
had att^ked the upper works., and was thus threatening the 
final destruction 6i the mine. As a last resource, the director 
reaolved to hazard the experiment of laying the mine under 
wnter. A stream was turned into the perpendicular shaft, and 
allowed to 4qw two days and three nights. During the first 

* A very eoroplete account of the Quicksilver Mines of Idria will be 
ibimd in the Ejunburob Encyci^ofjedia, Art. Idria, vol. xl. p. 7£0. 
The following account of the coafii^gfati^^^ which is not given in that 
work, is taken fVom Russell's Tour in Qermeny^ vol* ii. 
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dty it produced no eifect« In the course of the second day, 
whether it was that steam, generated hj the meeting c^ the 
fire and water, was struggling for escape, or that an inflamma- 
ble air had been produced and kindled by the glowing fbsrals, 
of a sudden a subterraneous explosion shook the mountain 
with the noise and violence of ab earthquake^ The huts of 
the miners situated near the entrance were rent ; houtos far- 
ther off, but standing on the slope or near the skirts of the 
hill, started from their foundations ; and the panic-struck 
inhabitants were flying in dismay from the ruin that seemed 
to threaten their ralley. The whole thing must have been 
splendid ; accidental as it was, art could go no farther in imi- 
tating nature. In the mine itself, as Was afterwards found, 
the explosion had rent, the galleries, thrown down the arched 
rooft, and torn up the stairs. But the victory was gained ; 
the vapours began to diminish, and at the end of some weeke 
it was possible to venture into the' mine. It cost two years to 
prepare an apparatus and pump out the water. It was carried 
ofi^ into the Idria, and was found to contain only a small quan- 
tity of mercury, but a large proportion of vitriolic acid, and 
so much iron, that the bed and banks of the river were 
encrusted with iron ochre throughout its whole course, from 
Idria to where it falls into the Lisonzo. At the same tinle, 
every fish disappeared from the stream except the. eel, which 
seems to bid defiance to every thing except actual broiling or 
roasting. 

Even when the galleries had been cleared of the water, it 
was impossible to work in them, partly from the heat which 
they still retained, but still more from the fumes of sublimated 
mercury, which produced in the miners a violent salivation, 
accompanied with convulsions and trembling of the limbs. 
To produce an almost inhuman zeal, high wages were offered 
to such as would venture into places reckoned the most dan- 
gerous, to explore the consequences of the disaster, and collect 
the quicksilver which had been deposited in large quantities 
in the galleries. Many purchased this additional pittance 
with their lives ; and altogether the atmosphere, which con- 
tinued for months to infect the mine, was so baneful, that it 
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was difficult to muster a sufficient i^uinber of healthy men for 
ordinary operations. 

% Account of the Journey of the American Missionaries to 

the Volcano ofKiraueaJ* 

In our last Number, we gave a very interesting description 
of the crater of Kirauea, in order to illustrate the drawing of it 
.which accompanied the preceding number. The journey of 
Mr Ellis, and the American Missionaries, to examine the vol- 
cano, is too interesting to be withhdd from our readers. 

After examining the crater, as described in our last Num- 
ber, our travellers walked along the western side of it in 
search of water, which they had been informed was to be found 
in the neighbourhood, and succeeded in finding three pools, 
where the water was perfectly fresh and sweet. These pools 
appeared great ni^tural curiosities. The surface of the ground 
in the vicinity was perceptibly warm, and rent by several 
deep, irregular chasms, from which steam and thick vapours 
continually arose. In some places these chasms were two feet 
wide. From thence a dense volume of steam ascended, which 
was immediately condensed into small drops of water by the 
cool mountain air, and driven like drizzling rain into hollows 
in the lava, at the leeward side of the chasms. The pools, 
which were six or eight feet from the chasms, were surround- 
ed and covered by flags, rushes, and tall grass. Nourished 
by the moisture of the vapours, these plants flourished luxu- 
riantly, and, in their turn, sheltered the pools from the heat 
of the sun, and prevented evaporation. We expected to find 
the water warm ; but in this respect we were also agreeably 
disappointed. When we had quenched our thirst with water 
thus distilled by nature, we directed the natives to build a 
but for us to pass the night in, in such a situation as to com- 
mand a view of the burning lava ; and while they were thus 
employed, we prepared to examine the many interesting ob- 
jects around us. Mr Thurston visited the eastern side of the 
great crater ; and Messrs Ellis and Goodrich went to examine 

* From' the Journal of Professor Silliman, who received some particulars 
from Mr Goodrich^ which are not given in Mr Ellis'js Work. 
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some extensive beds of sulphur at the north-east end. After 
walking about three quarters of a mile over a tract. of decom- 
posed lava, covered with ohelo bushes, they canie to a bank 
about 150 yards long, and in some places upwards of 30 feet 
high, formed of volcanic sulphur, with a small proportion of 
red clay. The ground was hot, its surface rent by fissures; 
and they were sometimes completely enveloped in the thick 
vapours that continually ascended. A number of apertures 
were visible along the whole extent of the bank of sulphur; 
smoke and vapours arose from these fissures ; and the heat 
around them was more intense than in any other part. They 
climbed about half way up the bank, and endeavoured to de- 
tach some parts of the crust, but soon found it too hot to be 
handled. However, by means of their walking sticks, they 
broke off some curious specimens. Those procured near the 
surface were crystallized in beautiful circular prisms of a light 
yellow colour, while those found three or four inches deep in 
the bank, were of an orange yellow, generally in single or 
double tetrahedral pyramids, and full an inch in length. 

A singular hissing and cracking noise was heard among the 
crystals, whenever the outside crust of sulphur was broken, 
and the atmospheric air admitted. The same noise was pro- 
duced among the fragments broken off, until they were quite 
cold. The adjacent stones and pieces of clay were frequently 
encrusted, either with sulphate of ammonia, or volcanic sal 
ammoniac. A considerable quantity was also found in the 
crevices of some of the neighbouring rocks, whic^i was much 
tnore pungent than that exposed to the air. Along the bot- 
tom of the sulphur bank, they found a number of pieces of 
tufa, extremely cellular and light. A thick fog now came 
on, which being followed by a shower of rain,- obliged than 
to leave this interesting laboratory of nature, and return to 
their companions. 

They saw flocks of wild geese, which came down from the 
mountains, and settled among the ohelo bushes : they were iti- 
formed that they were numerous in the interior, but were 
never seen oii the coast. 

At siin-setting, although the thermometer was as 69^, ex- 
pecting a cold night upon the mountain, they collected fuel, 
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tmA removed from a daogeroiia place, which the natiYes had 
siqmBtitioualy chosen for them, upon the very edge of the 
crater. The ground founded hollow in every direction, fte. 
quently cracked, and in two instances^ actually gave way aa 
they wer« pas^ng over it, and exposed the persons, whose 
Umbs sunk through the lava^ to great danger, and to scxne 
injury. 

Mr Thurston, who had been blighted at some distance, 
Ibund his way back, directed by the fire, hut not without ex* 
p^ieneing great diQiculty from the <* uoevenneas of the path, 
and the Ji^umerous wide fissures in the lava.^ They now par- 
took with oheerfttlneas of th^ evening repast, and afterwards^ 
amidst the wbistliog of the winds around, and the roaring ol 
Ae furnace beneath, offered up ' their evening sacrifice of 
praise. *^ Between nine and ten, the dark douds and heavy 
fog, that, since the setting of the sun, had hung over the vol- 
cano, gradually cleared away, and the fires of Kirauea, dart* 
ing their fierce light across the midnight gloom, unfolded a 
sight terrible and sublime beyond all they had yet seen.^ 

^^ The agitated mass of liquid lava, like a flood of melted 
metal, raged with tumultuous whirl.' The lively flame thai 
danced over its undulating surface, tinged with sulphureoua 
bhi^ 01* glowing with mineral red, cast a broad glare of dazr 
zling light on the indented sides of the insulated craters, whose 
bellowing mouths, amidst rising flames and eddying streams 
of fire, shot up at frequent intervals, with loudest detonations, 
spherical masses of fusing lava, of bright ignited stones. The 
dark, bold outline of the perpendicular and jutting rocks 
around, formed a striking contrast with the luminous lake be*> 
low, whose vivid rays, thrown on the rugged prmnontories, 
and reflected by the overhanging clouds, combined to complete 
the awful grandeur of the imposing scene^^ 

They sat ^^ gazing at the magnificent phenomenon for seve* 
sal hours, when they laid themselves down on mats, to observe 
more leisurdly its varying aspect ; for, although they had tra* 
veiled upwards of twenty miles since the mornings and wcee 
both weary and cold, they felt little inclkiation to deep. The 
natives, who probably viewed the scene with 'thoughts and 
feebngs somewhat different from theirs, seemecl however equal- 
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Ij iateresud. They act most of the nigfeft, talkiiig of t^ 
adbiev^ments of Pd^ and regarding with a supefstilious fear^ 
(c(t which we were not surprised,) the brilliant exhibition. 
They considered it the primeval abode of their vplcanie deities 
The conical craters, they said, were theb houses, where they 
freqift»idy amused themselves by playing at b^nane. The 
waving of the furnaces and the crackling of the flames, were 
the iam of thw iura^ (music of thCT* dance,) and the red 
flaming surge was the sorf whersia they played, sportively 
swiBsming on the roUkig wave«^ 

The natives said, that, according to tradition, the volcanp 
bad been burning from chaos^ or night, till now— for they re- 
fer the origin of the world, and even of their gods, tp chaos, 
or night; and the creation was^ in their view, a transition 
from* darkness to light. They stated that, in earlier ages, the 
volcano used to boil up, to overflow its banks, and inandate" 
the adjacent country ;. but that, for immy kings^ reigns past, 
it bad kept below the level cif the stxrrounding plain, con* 
tinually extending its surleu^^ and increasing its depth, and 
occasionally throwing up, with violent explosion, huge rock&s 
oif tei hot stones. These eruptions, they said, were always 
accompanied by dreadful eartb^akes, loud claps of thunder, 
and vivid and quick suceee^ag lightning. No great explo^ 
siooy they added, had taken place since the days of Keona^ 
but many places near the sea^shore had been overflowed, on 
wfaidi occasions, they supposed that Pele went, by a road un-* 
der ground, from her house in the crater to the shore. 

The mythology of Hawaii is much interwoven with the 
phenomena of their volcanoes and earthquakes, and with the 
thunder and lightning by which they are aoccnnpanied. It is 
easy to trace in their absurd and extravagant fables respecting 
t^he contests of Pele, the goddess of volcanoes, with opposing 
powers, the physical conflict of fire and water, and of the va- 
rious elemental agenAs^ and certainly these fables are recom« 
mended to a poetical imaginatioD, by much that is splendid 
add grand. 

Whenever the natives spoke of those gods of fire^ it was as 
'^ dreadful beings.^ They reside in all the volcanoes, but 
chiefly in that of Kirauea. They never travelled on journies 
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of vaexcjf but always on those of wrath. Earthquakes, tfaun^ 
der^.and lightning, announced their approach : sacrifices were 
made to appease their anger. Hundreds of hogs, both cook- 
ed and living, were thrown into the craters, when they threat- 
ened an eruption ; and during an inundation, multitudes were 
thrown into the rolling torrent of lava, to stay its progress. 

When these infernal gods were enraged, ^^ they filled Ki- 
rauea with lava, andi spouted it out ; or taking a subterrane- 
ous passage, marched to some one of their houses (craters) in 
the neighbourhood, and thence came down upon the delin* 
quents, with all their dreadful scourges.^ 
. On the ^d of August, the provisions of the party being ex- 
hausted, they prepared for an immediate return ; but they 
endeavoured previously to ascertain, in the best manner they 
could, the size of the crater. They estimated it at five miles, 
or five and a half in circumference, but the more accurate 
measurement of Mr Goodrich, mentioned in his letter, makes 
it seven and a half. The depth of the crater, they estimated 
at 700 or 800 feet; but Mr Goodrich fixes it at more than 
1000. 

The travellers ** threw down several large stones, which, 
after several seconds, struck on the sides, and then bounded 
to the bottom, where they were lost in the lava. Some of 
them were as large as they could lift ; yet, when they reached 
the bottom, they appeared like pebbles, and they were obliged 
to watch their course very steadily to perceive them at all.*^ 

The party separated into two divisions; one pursued the 
path along the edge of the crater, towards the sea-shore. 
The path was in many places dangerous, lying along narrow 
ridges, with fearful precipices on each side ; or across deep 
chasms and hollows, that required the utmost care to avoid 
falling into them, and where a fall would have been certain 
death, as several of the chasms seemed narrowest at the sur- 
face. In one place they passed along for a considerable dis- 
tance under a high precipice, where the impending rocks 
towered some hundred feet above them on their left, and the 
appalling flood of lava rolled almost beneath on the right. On 
this side they descended to small craters on the declivity, and 
also to the black ledge, where they collected a number of 
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beautiful specimens of lava, generally of a black or red eo-^ 
lour, light, cellular, brittle, and shining. They also found a 
quantity of volcanic glass, drawn out into filaments as fine as' . 
human hair, and called by the natives rouoho o Pele^ (hair of 
Pele.) It was of a dark olive colour, semi-transparent, and 
brittle, though some of the filaments were several inches long. 
Probably it was produced by the bursting of igneous masses 
of lava, thrown out from the craters, or separated in fine spun 
thread, from the boiling fluid, when in a state of perfect fu* 
sion, borne by the smoke above the edges of the crater, and 
thence wafted, by the winds over the adjacent plain, for they 
also found quantities of it at least seven miles distant from the 
crater. They ** entered several small craters that had been 
in vigorous action but a short period before,. marks of very re- 
cent fusion .presenting themselves on every side. Their size 
and height were various, and many, -which, from the top, had 
appeared insignificant as mole-hills, they now found twelve or 
twenty feet high. The butsides were composed of bright 
shining lava, heaped up in piles of most singular form. The 
lava on the inside was of a light or dark red colour, with a 
glazed surface, and in several places, where the heat had evi* 
dently been intense, they saw a deposit of small and beauti- 
fully white crystals. They also entered several covered chan- 
nels, down which the lava had flowed into the large abyss. 
They were formed by the cooling of the lava, on the sides 
and surface of the stream, while it continued to flow on un- 
derneath. As the size of the current diminished, it had left a 
hard crust of lava of various thicknesses over the top, sup- 
ported by walls of the same materials on each side. The in- 
terior was .beautiful beyond description. In many places they 
were ten or twelve feet high, and as many wide' at the bot- 
tom. The roofs formed a regular arch, hung with red and 
brown stalactitic lava, in every imaginable shape ; while the 
bottom presented one continued glassy stream. The winding 
of its current, and the ripple of its surface were so entire,~that 
it seemed as if, while in rapid motion, the stream had sudden- 
ly stopped and petrified, even before its undulated surface 
could subside. They travelled along one of these volcanic 
chambers to the edge of the precipice, that bounds the great 
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crater^ and looked over the ftMrful steep down wliidi'the %tty 
cascade had rushed. In the space where it had fallm, the la- 
va had formed a spacious basin^ which^ hMrdemng as it cook 
ed, had retained all those fomiis, which a torrent of lava, fal- 
lings several hundred feet, might be expected to produce on the 
viscid mass below.'" 

Large rocks were scattered around, of four or five tons 
weight,, which appeared to have been thrown oot in the voU 
canio eruptions. 

Within one hundred jards of the great crater, is another of 
about half the size^ called little Kirauea. << Its sidea were 
covered with trees and shrubs, but the bottom was filled with 
lava, either fluid or scarcely cold, and probably supplied by 
the great crater, as the tcees, && on its sides, showed that it 
bad remained many years in a state of quiescence.*^ It was 
stated that there were many others in the neighbourhood. 

So hot are the ground and the air and vapours issuing fn»L 
it^ that the natives formerly cooked, by these means, (and it 
would have been considered as impious to do it by any other,)^ 
the various sacrifices <^red to Pele; and even food for or- 
dinary purposes is always cooh^ here, sinifdy by burying it 
in the ground. This is done by the wood-ciitters and by th^ 
bird-catchers. 

9. Accmmt of tJie Effects of the EarthqtmTce of the \Wi No- 
vember 182S, in the Gold Mine of El Bronce. 

I vifli^ted the gold mines of £1 Bronqe de Fetorca, accom- 
panied by a very intelligent Chilian miner, who, with several 
of his comrades,, was in a mine on this liode a hundred £ei- 
thorns deep, when the great earthquake of the 19th of No- 
vember 1S23, which dmost destroyed Valparaiso^ took place. 
He told me, that several of bis comrades were killed^ and 
that nothing could equal the horror of their situation. 

He said, that the mountain ^ook so, that he could scarcely 
ascend ; large pieces of the lode were falling down, and every 
in^tai^t they expected the walls of the lode would come to* 
gether,.and either crush them, or shut them up in a prison 
from which no human power could liberate them. He add- 



«d» that when he got to the mmitb of the muie, the scene wm 
very little better ; there was such a dust, that he coidd not see 
bis hand before him ; large masses of rock were rolling down 
the side of the mountain on which he stood, and he beard 
them comitiig, and rushing past him, without being able to se^ 
how to avoid them, and he therefore slood his ground, afraid 
to move. In almost all the mines whida we visited in ChU},. 
we witnessed the awful effects of these earthquakes, and it waa 
astonishing to observe how severely the mountains had been 
shaken-^Captain Bead's R&y^NoUs on the Pampas. Lon- 
don, 1826. 

4. Aeqount of the Lake of Ybera, formed by infiltration from 

the River Parana. By M. Azara. 
On the river Parana, there is a chain of rocks situated in 27** 
27/ la' of north lat. and 59^ of west long. ; but the passage is 
always free for small boats, when the river is large, so that 

' the Parana i» navigable from the confluence of the Ygazu to 
the sea. Near this is the Lake Ybera. It is thirty leagues 
wide to the north, parallel to the Parana, to which it doseJy 
approaches, without having any viable coaamunication with 
this river. It extends thirty leagues to th^ south, where it 

- forms what is called the gorge of Yuquicua, and afterwards, 
widening in proportion as it advances to the south, it termi- 
nates by forming the river Miriuay, which ia a considerable 
one, and which throws itself into the Urvquay. From Yu- 
quicua the banks of the Ybera have a westerly direction fJw 
thirty leagues, and there issue from it three rivers, viz, that 
of St Lucie, the Ccnrrientes, and the Bateles, which one caa 
never pass, and which throws itself into the Parana. The 
lake of Ybera receives neither river ^ nor brooks nor spring. 
It subsists the whole year without ahnoet any variation ; and 
it is in a great measure filled with aquatic planU, and evea 
with some trees. It is^ kept up, however,, by the simple fil- 
tration of the waters of the Par«ma, which ia without examjde 
in any other part of the w<wld. This fiUratioa funiidies not 
only the water of four large rivers, but also that which is 
carried off by evaporation from a sui^faee of at least 4000 
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square sea miles, and which cannot be estimated below 70,00iO 
tons a-day, according to Halley. 

I have read in some manuscript historians of the Jesuits, 
that in the interior of the lake Ybera, there lived an Indian 
nation of pigmies, and a very detailed description of it is 
given. But all this is false, and has no more reality than that 
empire which is supposed to exist in the middle of the lake of 
Jarages. The Ybera is a great extent of water, which in 
some places forms a true lake ; but the larger portion of it is 
filled with plants, so that it is impossible to explore the inte- 
rior of it either on foot or on horseback, or in a boat. Its 
situation, and the general disposition of the country, indicate, 
that the river Parana formerly traversed this lake, and that it 
afterwards divided itself into the four rivers which now flow 
out of it. — Voyages dans VAmerique Meridkmale^ par Don 
Felix de Azara, tom. i. p. 80'^-82. 

' 3. Account of the Cavern qfPlanina^ in Camiola. 

For about a quarter of a mile we followed the course of the 
stream upwards through the narrow dell, bounded on both 
sides by bold rocks, and tufted with luxuriant underwood. 
A long array of corn and saw-mills succeeded. Above the 
last of them, the dell is terminated by a semicircle of bold and 
lofty precipices, in the middle of which an enormous archway, 
almost as regularly formed as if hewn out by the hand of art, 
opens a way into the entrails of the mountains. Through 
this majestic portal, the river Lay bach pours itself forth at 
once from the bosom of the earth, and spfeads out its waters 
to the day in an ample basin, which extends 6n both sides to the 
walls of rocks that bound the dell. The stem of a huge fir, 
hollowed out like a canoe, furnishes the only means of reach- 
ing the entrance, for the waters of the basin not only wash the 
precipices, but, as was evident from the hollow sound of the 
waves, have undermined them. A miller'^s man guided this 
frail bark with a wooden shovel. The whole passage to the 
opening does not exceed a hundred feet, and if one sits quiet- 
ly, danger is out of the question. 

This natural gateway is about twenty feet wide, and twice 
as high. It is regularly curved. A few steps forward, and 
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it enlarges itself into a cavern of magniBcent dimensions and 
wonderful regularity of form. There are not many traces of 
stalactitic ornament. The gignntic walls and vaulted roof ^tand 
in their natural grandeur, unadorned and overpowering. No- 
thing seems to support the enormous weight of mountain 
above ; it rises from the earth gradually and regularly, bend- 
ing itself into a majestic natural cupola. The effect is aided 
by the circumstance, that, owing to tlie spaciousness of the 
entrance, no part of the dome remains in darkness ; the eye 
takes in the whole at once. 

Except during inundations, the river does not occupy the 
whole of the floor of the cavern. The bottom is irregular, 
sloping down from the one side to the other. The upper part 
was now dry, in consequence of the long continuance of dry 
weather, and consisted entirely of sand, a deposition from the 
overflowings of the stream, which, when inundated, occupies 
the whole width of the portal. The course of the river can- 
not be followed far into the bowels of the mountain. At the 
extremity of the cavern it suddenly turns round to the left. ' 
The cavern itself is no longer a vault, but a narrow passage ; 
the roof sinks down ; light disappears ; and the sound of the 
water announces that it is flowing over an uneven and inter- 
rupted channel. From the moment it enters the cavern its 
course is slow and tranquil, and it pours itself without noise 
into the deep sunk mountain basin, which, imbedded among 
precipices, varies in depth from 12 to ^ feet. 

But its troubles are not yet past. Flowing from the basin 
over the artificial embankment erected to raise its waters to 
the necessary elevation for the mills, it continues its course 
northwards through the valley. Scarcely, however, has it 
reached the northern extremity, when the earth again gapes 
for it, and swallows it up, not through a bold apertui^e Uke 
that which it has quitted, but through numerous small in- 
sidious rents and crevices. It is lost for nearly nine miles, 
pursuing its course under ground. It finally bursts forth 
again at Upper Laybach, where the hilly country sinks down 
into the wide plain which surrounds Laybach itself; and. in 
the neighbourhood of the latter, it takes refuge from all its 
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subterranean foes, by joining its waters to those of the more 
formidable Save. 

The origin of this subterraneous river, whidi during the 
diaws in the beginning of summer, and the rains of autumn, 
pours forth from the jaws of the cavern at Planina a mass of 
water so much superior to the capacity of the apertures which 
drink it up at the northern extremity, that the whole valley, 
bounded as it is on both sides by rocky eminences, is convert- 
ed into a romantic lake, has not yet been satisfactorily ascen. 
tained. The more general opinion holds it to be the Poick, 
a river which throws itself into the mountain at Adelsberg, 
about nine miles south of Planina, and at a considerably high- 
er elevation. This is likewise the more probable hypothesis. 
The body of water in both, at the time I saw them, was alike, 
and its somewhat muddy colour was the same. The course 
of. the Poick, where it disappears in the mountain at Adels^ 
berg, is to the north ; Planina lies in the same direction^ and 
much lower. According to the other hypothesis, which has 
been started of late years, the Poick, instead of reappearing 
through the portal of Planina, and sending its waters by the 
Save and the Danube to the Black Sea, turns to the westward 
beneath ground ; reappears, after a subterraneous course of 
twenty miles, in the sources of the Wippach, on the western 
confines of Carniola ; pours itself under this name into the 
Lisonzo, and is thus finally lost in the Adriatic. The Poick 
being thus disposed of, the river of Planina is declared to be 
a subterraneous outlet of the neighbouring lake of Zirknitz. 
The hypothesis is entirely gratuitous. The Wippach, it is 
true, has a similar origin ; but we have the Idria, the Jersen, 
and various other streams in every corner of these calcareous 
hills. It is said, that pieces of wood and other light bodies, 
which have been thrown into the Poick at Adelsberg^ have 
reappeared in the Wippach, but such on dits are always of 
doubtful credibility. It is said, for instance, that a travelling 
cooper, who had sufiered shipwreck in the Strudel, or whirL 
pool of the Danube, above Vienna, afterwards found part of ^ 
his equipage floating on the lake of Nensiedel in Hongary, 
and the people of the Country still believe that a subterraneous^ 
communication exists between the river and the lake. If the 
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eavcrn of Plunina be aa outlet of the kke of Zirknitz, its 
waters ought to disappear when the lake is dry ; but the wa» 
ters of the Laybach never fail entirely .«—JlM«e2r« Tour m 
Germanyj vol. ii. 

6. Account qfihe Lake qf ZirJcnitz sujpplied bg Subterranean 

Streams^ 

The lake of Zirknitz lies in a higher ridge of eminences^ 
about eight miles to the eastward of Pianina. It is not remark- 
able either for its size or beauty. When full, it is just like 
any other large piece of water ; and the rocks which surround 
it are too bare and uniform to be picturesque. Its celebrity 
is due solely to the periodical flux and reflux of its waters from 
and into the breach of the mountain. It is scarcely worth vi- 
Kting except when, the departure of its waters has left unco- 
vered the orifices of the conduits from which they issue, and 
through which they disappear ; for it is only then that any 
idea can be formed of the natural machinery by which its phe^ 
nomena are produced. It is about six English miles long, 
and three broad. It is imbedded among ridges of limestone, 
the predominating fossil in the fountains of this part ol Car- 
niola. On the approach of midsummer, in ordinarily dry sea<- 
sons, when the snow has disappeared from the neighbourmg 
mountains, its waters begin to decrease. If the weather con- 
tinues dry, the diminution proceeds rapidly, and in a few weeks 
the whole mass is drained off. A rank vegetation springs up from 
the mud which remains behind. The peasants, if the summer 
promises well, sow grass, or perhaps rye, on the exterior part 
(tf the abandoned bed. In a couple of months they are mow*- 
ing grass where the dark waters of the lake were formerly 
ipread out ; and the sportsman shoots game where, but a short 
time before, he was fishing pike. When the lake is entirely 
gone, the caverns through which it has fled become visible, 
sitiking into the mountains, some on the side, and others in the 
bottom of its bed. They all lie towards the northern bank ; 
they vary in siae. Though some of them can be entered, they 
are not practicable to any extent. Water, or the narrowness 
and lowness of the passage, uniformly arrests your progress. 
So far as they have been traced, they all descend. 
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On the southern side, the bottom and bank of the lake yawn 
into a similar set of apertures, through which, as the rains set 
in towards the end of autumn, water begins to rise. It con- 
tinues increasing in quantity, and gradually fills the deeper 
hollows of the deserted bed. Even some of the openings on 
the northern side, which had assisted to drain the lake, now 
send forth their stores from beneath to fill it. As the rains 
continue, the waters issue from these apertures with such im- 
petuosity, that pike are said to have been frequently taken, 
wounded and disfigured in a manner which could only be ex- 
plained on the supposition, that the violence of the subterra- 
nean streams had dashed them to and fro against the rocks of 
the hidden passage, through which it hurries them up from deep- 
er reservoirs, before they emerge into the lake. So soon as the 
waters begin to appear, the birds which had nestled in the long 
grass seek another refuge ; the peasant removes in haste what 
of his hazardous crop may still remain within the margin of 
the basin ; and within as short a time as that in which it had 
retired, the lake is again there in all its former extent, and 
stocked with its former inhabitants. 

The length of the time in which it remains dry, depends en- 
tirely on the comparative drjrness of the season. The waters 
ran off in the summer of 1821, returned toward the end of No- 
vember, and ran off a second time in the end of February 1822, 
not, indeed, an ordinary occurrence, but perfectly natural ; be- 
cause no rain had fallen from the beginning of January, and 
the snow on the higher mountains still continued to be frozen. 
Sometimes, again, when the summer is decidedly what may be 
called a wet one, the lake does not retire at all ; all proofs that 
the sources of its waters are not subterranean, although the 
channels which conduct them into this basin are subterranean. 

The phenomena of this lake, therefore, do not seem either 
to be of very difficult explanation, or to deserve the astonish- 
ment with which many travellers, and some naturalists have re- 
garded them. The whole ridge of mountains consists of a very 
porous calcareous rock, through which the rains and melted 
snow easily penetrate. It is traversed, likewise, internally by 
innumerable suites of galleries and caverns, in which the wa- 
ters unite themselves into streams, and pursue their subterra- 
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neous course, till they issue from the mountain into some lo^er 
o{^sn hollow, as in the valley of Planina, or here in the lake of 
Zirknitz. The quantity and size of the fish, which retire with 
the lake into the caverns beneath, and return with the return- 
ing stream, prove that there must be capacious reservoirs with- 
in the bosom of the mountain, in which they can exist and pros- 
per. 

Where the outlets of the lake finally discharge their waters 
cannot, of course, be easily traced, because their subterrane- 
ous channels cannot be followed ; but the whole country, from 
the northern limits of Carniola \o the shores of the Adriatic, 
from the caverns of Planina to the sources of the Timavus^is 
so full of streams, whose first appearance above ground implies 
a previous subterranean course, that there is no difficulty in 
accounting for the disappearance of the lake. The Jersero is- 
suing from the cave of St Cantian,' the Idria bursting from the 
mountains not far from the mines, the Wippach rising in the 
same manner farther to the westward, are, in all likelihood, 
outlets of the Zirknitz. And what is there improbable in die 
supposition, that even the Timavus itself draws part of its 
stores from this alternating reservoir ?'^R%LSsePs Tour in Get'- 
many* 



Abt. VII. — Description of an Instrument for Measuring the 
Comparative Exparmbility of Metals and other Solid Bo- 
dies. By Mr James Nasmyth. Communicated by the 
Author. 

This instrument consists of a glass tube, about one inch in 
diameter, and about four inches long, sealed at one end. To 
this tube is cemented a brass cap, the top of which is made to 
screw ofi: To this top or cover is cemented a glass tube, about 
three feet long, (such as that used for thermometers,) open at 
each end. A scale of inches and tenths is attached to this tube. 
In order to operate with this instrument, equal bulks of each 
of the metals to be operated upon is to be procured, of such 
dimensions as just to fill the glass tube A, Plate IV. Fig. 3, 
but not tightly.. The tube A is then to be filled with water at 
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temperature BOP. One of the pieces of metal is then to be ii^ 
troduced (lead for instance ;) the cover D, irith its tube and 
scale, is now to be screwed on, and the water that remains in 
the tube A is to be made to stand at the beginning of the 
scale, by screwing the small screw C into it The tube A and 
its contents being at ten^>erature 50°, the apparatus is then 
ready for an experiment. The tube A and its contents is then 
to be heated to 100^, by immersing it in water at that temper- 
ature. The lead will now expand and force the water up th^ 
tube E, for example, to twelve inches. . The lead is now to be 
removed, and the next piece to be introduced, (tin.) All things 
being in the same state as at the commencement of the former 
experiment, the apparatus is again to be heated to 100^ ; the tip 
and water will now expand to six inches. From this we may iq^ 
fer, that lead is twice as expansible as tin. The same Qpera-^. 
tion is to be r^eated with each of the other metals or solid 
bodies under trial. 

By knowing, also, the contents of each inch of the bore of 
the tube E, by deducting from the expansion of both the wa-^ 
ter and metal, that of the water alone, which must be previou&r 
ly ascertained,^ we may be able to tell the total expansion of 
each of the substances in parts of cubic inches. 



Art. Vlll.'^Observations on the Mean Temperature of the 
Earth ai Sydney^ made in the year 1824 and 1835. Com^ 
municated to the Editor by Sir Thomas Makdougall 
Brisbane, K. C. B. F. R. S. London and Edinburgh. 

Among the numerous and important scientific inquiries inst^r 
tuted by Sir Thomas Brisbane in New South Wales, those 
relative to the mean temperature of the earth hold an impor- 
tant place. The following annual series of observations on 
the temperature of deep wells, is doubtless* the most complete 
that has ever been made, and affords interesting data for va- 
rious scientific speculations. 

The mean temperature of the earth at Sydney, as obtain^ 
from the last column, is 63°.8, differing only the fraction of 
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a degree from 63^ the temperature deduced from Dt Brew- 
sterns formula. 

By another set of observaticms, Sir Thomas had found that 
the. mean temperature of the earth at Paramatta. was^ only 
61^99 though almost in fhe same latitude ; and though the 
depth of the thermometeif in the bores was at an average not 
above 14 feet. The observations at Sydney are (h& the 
other hand made at depths of eighty^/aur feet, aad hence 
there ia reason to believe, that this excess of the temperaiure ^ 
the earth at Sydney over that at Paramatta, viz. 3^ nearly, is 
owing to the depth at which the observaticm was made$ and 
consequently to the same cause which occasions a rise of tem- 
perature as we descend into deep mines. 

We are aware, that there is a great difference between the 
inean temperature of the atmosphere at Paramatta, and at* 
Sydney, but this cannot explain the increase of heat at Syd- 
ney, at a depth of 84 feefi. 

Regieter of the Temperature of the WeU at the Prisoner^ 
: Barfdcky Sydney ^ from March 12, 1 8S4, to March 1 4, 182$. \ 
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Abt. IX. — Account of a Voyage to Madeira, BraxS, Juan 
Fernandez, and the GaUipagos Islands, per/brmed in 1884 
and 18S5, with a view qfewamining their Natural History. 
By Mr Scouleb. CommuDicated by the Author. (Con- 
tinued from Number xi. p. 73.) ^ 

On the 6th August we left Nootka, and directed our course 
for the Straits of Juan de IHica, concerning whose existence ' 
there has been so much discussion. On the southern side of 
the straits, we saw the village of Tatoach, and many canoes 
came off to the vessel. Some of these people had been at 
Fort George, and seen some of the people we had on board. 
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so that friendship was soon established between us. They' 
were, however, very uneasy, as they did not wish to venture 
far from their own coast, on account of the Clayoquats and 
Nithnats of the opposite coast, with whom they were at war, for 
the purpose of obtaining slaves. One remarkable circumstance, 
with regard to these Nichases, is, that many of them were cloth- 
ed in blankets of their own manufacture. The wool they em- 
ployed was obtained from their dogs, but we could not learn 
by what method they succeeded in weaving them. Thqr 
seemed sufficiently comfortable in their dogVwool blankets, 
and had dyed them of various colours. They said they kept 
all their white dogs in a small island about twd miles from 
the main land, and fed them regularly every morning ; and 
by this means they preserved their breed of dogs producing 
white wool. Their dogs differed much in their appearance 
from those of the other Indian tribes ; the ears were more pen- 
dulous, and they had more. the appeanttice of spaniels than of 
the native dogs of America. 

9th.— The country, on both sides of the straits, had the 
most beautiful appearance of any part of the coast we had 
ever seen. It abounded iii beautiful towns, interspersed with 
trees, and in some of the finest shrubs of American growth ; and 
the numerous viUages we saw, showed that the country abound- 
ed in the necessaries of life. In the afternoon, we anchored 
in Port Discovery, where we were visited by many canoes from 
the Indian village. This tribe was named the Klallumsj and 
were superintended by an old chi«f called Squastin ; and be- 
cause scHue of his people had been kindly received at Fort 
George, he behaved in the most friendly manner. During the 
five days we remained here, the old chief visited us every mom- 
ing,'bringmg with him a present of berries of the Gualtheria 
ehoBon, salmon, and shell-fish. In return for his hospitality, 
he was very anxious we should assist him in making war on 
the tribes farther up the straits, and was at great pams to per- 
suade us, that we would meet with a people who would prove 
extremely hostile, and would poison all the provisions they 
sold us. To these representations of the chief we pud little at- 
tention. In the n^ghbourhood of their village, we saw many 
of those poles, so well described by Captam Vancouveir. They 
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were about eigfateea or twenty feet in lieigfai) and were kip»* 
ported \^y three ahorter ones. We were at a loss to oonjecttire 
the use (^ these sticks, and our inquiries among the Indians 
produced but little infonnation on this subject. The most 
probaUe opitiion is, that they expose the hcaids of their yanw 
quished eoemies <m them. This opinion is supported by Cap 
tain Vancouver, who saw human heads affixed to them near> 
F4»t Towiishend ; and I think it is probable, that these people, 
notwidistaBdiiig dieir peaceable and friendly conduct towards 
U% «re ^tremely rerenge&iL In most of the canoes^ we saw 
spears about ten feet long, furnished with iron points, and or-^ 
oamented with the hairs of thdbr enemies. If these poles be 
the 9ionument8 of savage vengeance, it is at least pleassmt tO' 
know, that the practice b confined to a very limited district, 
and that a motive of avarice will generally prevent these tribes 
from using their prisoners cruelly, as slaves constitute their 
principal source of wealth. The Elallums of Port Discovery 
were much less covetous than the people of Nootka, and the 
numerous presents of provisions they gave us, suppcnted the 
ship^s crew, and they were grateful for every thing we chose- to 
^e them in return. When we consider the abundimce of 
provisions this beautiful country affords, we shall not be sur* 
prised at the great population it maintains ; and, probably, no 
Indians in North America have less difficulty in procuring 
tb^ food than the tribes from the Gulf of Georgia to the 
Columbia River. The sea jrields an abundant supply of iidi- 
es of the most delicious kinds, as various speries of mullet, 
turbot, and cod ; every rivulet teems with myriads of salmon ; 
and the meadpws and forests produce an endless variety of 
berries and esculent roots. The collection. of the latter forms 
the occupation of the women and children, while the men are 
occupied in procuring the former, and both are carrfuUy dried ' 
for winter storeSk About the end of September, they quit their 
suHuner residence on the coast, and retreat into the interior of 
the country, where, in addition to their winter stock, they kill' 
abundance of otters^ beavcsrs, and elks, whose dcins afford them 
clothing, or the means of obtaining European articles. They 
return to the coast again in the beginning of April. 

14tli.— We left the friendly Khdluras ctf Port Discovery, and 
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foafited aloDg this fine, country. As we apjn'oached the Nost^ 
ka (ude, two canoes came off to us belonging to a famous chief 
yarned Wascalatehy,* who, from his prop^sitj to trairelling, 
was well known over a great extent of country. He often 
travelled from his residence on De Fucas Straits to visit the 
fortf as he did not wish to sell his skins throu^ any of his* 
countrjrmen^ in whose honesty he placed little confid^iee. His 
j<Himdys did Hot always terminate when his buisness was con* 
i^luded ; but he had ascended the Cdumbia as far as the £i11ig^ 
and visited tribes whose language and manners differed entire- 
ly from those of his own people. Probably no Indian infaa^ 
biting De Fucas 8tr^ts> liad ever been nearer the Rocky Moun- 
^ns. 

IStb.^— We anchored in Strawberry cove of Vancouv^^and^* 
9S the country here i^as uninhabited, employed the time in 
wandermg through the woods and collecting plants. Next day 
we proceeded down the Gulf of Greorgiei and remained two^ 
days near an Indian village. As the people were on terms of 
fHendship with the natives of Port Discovery, we were kind^ 
]y received, and they jN*e8ented us with two newly killed bea^ 
vers) which afforded jus an agreable repast after living so long 
on salmon* These poor people received our presents so thanks 
fully, and a good understanding was so well established, that 
we resolved to venture ash6re among them. On landing, some 
children which had been amii»t^ themselves scampered away 
en our tipproacK I hastened to a saline marsh near the viL 
lage which afforded some interesting plants ; and in dry situa- 
tions we found plenty of the yellow-flowered tnfost^ which; 
grows so sparingly on the Columbia. During the time wo 
were ashore the Indians examined our conduct with the most 
eager curiosity; but the astl'onomical instruments surprised 
them most^ and they inquired if we gained information in the 
sun of the friendly or hostile dispositioftf of the tribes we were 
next to visit, or performed diese endiantmttits to cure some 
sick persoUi 

On leaviag this peaci^able tribe, (the Summus) we proceeded 
to Point Roberts. In this situation the coast Is low and marshy, 
and covered with rushes and willows, but we had been inform- 
ed that there was a very numlsrousclan in this place* Before wo 
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SAW any of them a canoe arrived from Squastin and his allies 
to warn us against the insidious Indians we :ii«rould soon see. 
This only convinced us of the inveterate enmity that subsisted 
between the different tribes, and of course the advice was little 
regarded, and the plausible story they invented, that these In- 
dians werepreparingto attack the vessel, was equally unsuccessful. 

30th.— -These Indians arrived to day, and we were on friend- 
ly terms with them, notwithstanding the tales which had been 
told us to their disadvantage. They belonged to the allied 
tribes of the Cowitchen and Yucualtah. The name last mention- 
ed bears a strong afBnity to the Indian name of Nootka. The 
chief Chassia came on board ; he behaved in a very friendly 
manner, and infoi^med us that he had once seen white men in 
the interior, and in the canoe of this chief we saw a man deep- 
ly marked with the small pox, the only Indian we had seen on 
the north-west coast with marks of this disease. The rarity 
of such an occurrence proves how fatal this disease must have 
been among them. This disorder broke out among the 
tribes in the vicinity of Hudson^s Bay, and spread in every di- 
rection among the Indians, depopulating the country in its 
progress. Even the Indians behind the locky mountuns were 
not secure from its entrance ; and its ravages were only ar- 
rested at the shores of the Pacific. The natives of the Cc^um- 
bia remember it with terror ; and the name of the disease has 
been sufficient to deter hostile tribes from plundering the 
traders. The disease niust have been extremely fatal among 
the Indians ; and it accounts for the depopulated state of the 
coast, which did not escape the acuteness of Captain Vancouver. 
He found in several places great quantities of bones, and many 
canoes containing five or six skeletons, which were no doubt in- 
terred at that unfortunate period. 

5S6th.— -While near Point Roberts, I made several excur- 
sions, and as we were under no apprehension from the Indians, 
we did not hesitate to venture among them, and to employ 
one of them in carrying my box, an office which they were eag- 
er to do, as they always expected some little present to reward 
their diligence. As our business in the Gulf of Georgia was 
now completed, we left the Yucualthas and anchored in the 
afternoon near the village of our old friends the Summus. We 
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then landed at l3ieir village but found the chief was absent ; his 
people however received us with, much kindness. The village 
is finely situated on a small dry plain, surrounded on the north 
and east by a forest of pine and cedar trees, and exposed to the 
genial influence of the westerly breezes. The number of 
houses amounted to twenty, but they were very large. The vil- . 
lage might contain about 9&0' inhabitants. The houses had 
(doping roofs of fir and cedar planks, and thatched with mats 
of Typha latifbHon Nearer the shore there were several large 
shades for drying fish, and from the immense quantities of dried 
salmon we saw, there was little {probability they would have to 
encounter the horrors of famine the ensuing winter. The 
method of preparing the salmon was very simple. The ver- 
tebrse and intestines are taken out, and the fish is split into four 
thin slices, which are dried in the sun. To preserve the sahnon 
roe they make bags of the fishes skin, and then fill it with roe 
and preserve it for winter use. When opened the smell is 
most disgusting, but this species of caviar is keenly relished by 
the Indiana After satisfying our curiosity, I wandered through 
the woods, attended by the little children. It was with satisfao- 
- lion we reflected, that through mild treatment we had gained 
the good-will of every tribe we had visited. On embarking we 
found the Indians busy in removing the planks of their houses 
to their winter abode. While continuing our voyage through 
the straits, canoes came off from every quarter, bringing plenty 
of salmon and holibut, and eager to obtain in return, needles, 
fish-hooks, and small knives. 

The different tribes who inhabit De Fucas Straits, and the 
Gulf of Georgia differ very little in their habits from the Co- 
lumbian aborigines. The practice of flattiening the heads of 
their children is universal. They, are much addicted to paint- 
ing themselves, and the paints they use are red ochre, charcoal, 
and pulverized mica. They make regular lines on their faces 
with these articles, which gives them a most disagreeable ap- 
pearance. They apply great quantities of grease to their hair. 
Their dresses are very various. Some had blankets of dogV 
wo(d, others had robes made of raccoons and elk skins, and very 
few had English blankets. The women,, as in all other places, 
wore petticoats of straw, or of the prepared bark of the cedar. 
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Ab iron is yery scarde among them, tbeir arrows are giener^y * 
pointed with bone or with piecct; of muscle diells. 

. On the 3d September we crossed the bar of the ColumfaiBy 
aiid again anchored in BakeFs Bay. Next momii^ I set out 
for Fort Vancouver to join my dd associate Mr Dou^^as. 
As we passed Cheenook Point we saw the burying ground of 
Comcomiy» where, within two years, this unfortunate old chief 
has deposited tlie bodies of eight indhriduals of his once nu* : 
merous family* 

. The canoes in which the bodies were deposited were oorar* 
ed with the laced coats, silks, blankets, and other articles the 
deceased possessed, and had a r«[narkably melancholy appear**, 
ance. The Indians, like the anciait inhabitants of Britfun, de- 
posited the arms of the dead along with their body. Eadii of 
Oomcomly^s sons had a fowling piece by his side, and a loaded 
pistol in each hand. * The bodies are annually unooirered by 
the old chief, and if necessary, wrapped in new blankets. For-* 
merly the Cheenooks used to live in this place, but since it be* 
came a burying-place, it has been abandoned by the Indiana. 
As it was sunset before we left the ship, we had to travel all 
night, and in the morning we breakfasted on a small alluviaL 
idand, about twenty, miles from the i^ip. At this place I had 
a fi^w minutes to botanize, and, although the season was far ad* 
vanced, we found some curious plants. The wapito or Indian 
potato grew in abundance. Vidiweria grew in the mud of 
the river, and I also found a beautiful Sim^inchmm with yeU 
low flowers. On arriving at Fort Vancouver we were kindly 
received by all the gentlemen. Mr Douglas was just return- 
ed from a short excursion he had made to the interior. Whiles 
I had botanized along the coast, from the Columbia in lat. 46* 
N. to Queen Charlotte^s island in 52, Mr Douglas had taken 
^ most extensive range in a different direction, and through a 
very different country, so that our respective herbariums 
contained entirely different sets of plants. His first excursion 
had been up the Multuoma or Wilhamut river, which takes a 
southerly course from the Cdlumfaia. He followed this river 
for about fifty miles in a country abounding in salt springs, and 
where the Indians cultivate the KicoHana rustica. His next 
journey was to the falls of the Columbia, where be found a 

11 
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cich country for the botaniflt^ and saw a raice of Indians Ivho 
fiffsr en1»'dy in language and habits iiom the Indians of this 
coast. They inhabit the immense plains of the interiol*, and 
their prineipal wealth ooosbts in their numerous herds of horses^ 
so that, in some respects, they may be called a pastoi^ people 
analogous to the inhabitants of the plains of norditfn Asia^ 
though inferior in civilisation. 

. D uring my atay at the fort, our time past pleasantly ilway 
in making excurrions, arranging our collecdons^ and procuri- 
ing specimens of the animals of the country. While thus ein^ 
{doyed, one of the most respectable of the Indian chiefs re^^ 
quested our medical aid to his brodier who was siek. The 
'sick chief was named Tutilliham,^ and had the reputation of 
being the greatest warrior on the Columbia ; he was unfortu-^ 
nately in the last stage of an enteritic affection, and, after ex* 
plaining this to his friends, we gave such medicines as might 
pidliate his complaint ; but he died in a few days. One of 
the symptoms he had, was a small tumour situated on the right 
side, below the liven This circumstance afterwards led to se^ 
nous consequences, for it was recollected that three months 
ago he had eaten at the house of a neighbouring chief, who 
pretended to great knowledge of medicine, a quantity of cha^ 
mass roots, * which they now Uamed as the cause of his death. 
In consequence of this opinion, the unfortunate chief was as^ 
fiassinated by the friends of the deceased chief. 

20th September.-^I left Fort Vancouver to ^return to th^ 
sbip^ which was soon to sail, and on this occasion I cannot but 
mention the kind reception I had ever experienced there from 
Mr M^Loughlin, and the other gentlemen of the establishment. 
I saw with pleasure that the canoe I was to sail in was m«i^ 
ned by Sandwich Islanders in the Company^s service, and as 
they were less superstitious than the Canadians, I could exa-» 
mine Mount Coffin with more freedom. Our arrival at this 
famous Indian cemetery, called by the Canadians Rocher des 
MoriSf was under favourable circumstances ; the day was stor* 
my, so that there was less risk of being interrupted by canoes. 
This hill is libout 150 feet above the level of the river, and 
only covered by a few shrubs in some places. On its steep 

* Bulbs of Pfialangium esculentum. 
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and naked summit no canoes w^re deposited, but they were 
all placed on the side towards the river, and in such a manner, 
that I suspect it was intended they should fall into the water 
when they becjume decayed* Near some canoes there weke 
large boards painted with various figures, but generally that 
of the human face ; to the boards were affixed little bunches 
of feathers, and in some cases narrow slips of red cloth. On. 
the top of many of the canoes they had placed wooden dishes 
such as they use in cooking their fish, and other domestic uten- 
sils. . The bodies with their ornaments were enveloped in 
mats of Typha lat^lia, and the canoes covered with boards, 
and secured by having stones placed on them. On openixig 
cme of these canoes of the dead, a large snake issued put as if 
to repel all intruders on these melancholy abodes, and many of 
these reptiles were seen around the other canoes. The occur- 
rence of serpents around the abodes of the dead is known in 
all countries, and sometimes attracted the attention of the poets. 
This method of depositing the dead is peculiarly affecting. 
Every exertion of Indian ingenuity is exerted to show th^ re- 
spect to deceased friends. Their most valuable property is 
deposited along with them, and the solitude and wildness of the 
places they select, add much to these impressions. When once 
the body is placed in the place ^of the dead, the name of the 
deceased is never mentioned on any pccasion, but they allude 
to him as the relation of some surviving friend. The feeling 
that makes them refuse to pronounce the name of their dead 
friends, prevents them from visiting their cemeteries unless on 
some very important occasion. The stormy weather that fa- 
voured my purpose of examining this curious spot continued 
without interruption till we left the Columbia, where we ex- 
changed its dense fogs and constant showers for a brighter sky 
and a more pleasing climate. 



Aet. X. — On the separation of EpistHMte Jrom Hetdandite, 
as demonstrated by optical characters. By David fiasws- 
TER, LL. D. F. R. S. Lond. and Sec. R. S. Edin. 

Ik the eighth Number of this Journal we had the satisfaction 
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of printing a communicatioii tran^ Dr Gustavus Rose of BerKn^ 
*^ on MpistUbife^ a new mmeral species qfihe Zeolite JamUy.^ 
rriiis distinguished chemist, whose crystallographic and chemi- 
cal knowledge is well known, had separated the EpistiBnU 
from HetUandUe on the authority of certain differences in 
their chemical composition^ their hardness and specific gra- 
vity, and their crystallographic form. Professor Weiss too, in 
'whose practised eye and theoretic skill every confidence may 
be placed, had previously regarded the Epistilbite as a new 
variety of foliated Zeolite ; and Count Boumon, one of the fa- 
thers of miheralogical science, had likewise considered it-«as 
something new. 

With fdl this evidence in favour of the separati(»i of these 
two species, we were not a little surprised at an ingenious and 
elaborate memoir, published by Mr Levy in the Philosophicajl 
JMagasAne for January 1827, in which he considers the iden- 
tity of the two minerals as almost demonstrated. In order 
that the nature of his arguments may be understood, we shall 
give the following comparative tables of the properties of the 
two minerals. 

Heulandite. Epistilbite. 

Specific gravity, - 2.211 2.249 

Hardness^ . . a little greater than Heulandite. 

Blowpipe, - - - the same as Heulandite. 

rSilez, - *• 59.95 58.59 

I Alumine, - 16.87 . 17.52 

Analysis, • < I-ime, - 7.19 7.56 

Water, - 15.10 . 14.48 

LSoda, - - - - 1.78 

In order to compare the crystallogiri^liic littucture of the two 
minerals, Mr Levy assumes that the crystids of Epistilbite 
may be derived from the primitive form of Heulandite; and 
he then shows that this primitive form may be so modified 
as to give a secondary form very like that of Epistilbite.. In 
this way he obtains the following angles : 

* In this oomparison, taken from Dr Rose's paper, the soda is wanting 
in the HetdandiU. Dr Rose's second analysis of Epistilbite contains, how- 
ever, no soda ; but we think it has been omitted in the manuscript by 
mistake. 
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It is not our intention to examine this ingenious result ck 
Mr Levy's. We leave this task to Dr Bose^ who will na doubt 
remove some of the objections at least, which have been brought 
against the separation of Epistilbite from Heiilandite. Out 
object is to take advantage of the perplexity into which the 
crystallographer and the chemist are respectively thrown ;«-46 
direct the attention of the philosophical mineralogist to tlie di^ 
lemma in which his science is thus placed, and to point out 
the influence of cpftciH characters^ and the singular facility df 
their application, in extricating a doubtful species from the 
arena of contending opinions, and establishing it upon the basils 
of unquestionable physical principles. 

I have long ago shown that Heulandite has two axes of 
double refraction ; that the principal axis is perpendicular to 
the planes of most eminent cleavage, and that the two systems 
of polarized rings are easily seen through a plate bounded by 
the cleavage planes. 

If we now take a plate of Epistilbite comprehended be- 
tween its planes of most eminent cleavage, and examine its 
structure by polarized light, we shall look in vain for die two 
systems of coloured rings. If the two plates are of equal 
thickness, it wiU be seen that the double refraction 6t the 
Epistilbite, in directions perpendicular to the cleavage planes^ 
is enorinously greater than that of Heulandite, the latter at A 
certain thickness giving the colours of the third order, while 
the fonner ^ves the white light of fixed polarization, upd ex* 
hibits at its edges mmj orders of colours. 

This experiment, which can be made by the merest tyro 
in science, establishes between Heulandite and Epistilbite a dif- 
ference of structure of ^uch a decided charajCter, as to settle foi: 
ever the question at issue. Had we merely shown that the two 
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fiaineials were separated by Gertain constant differences in their 
refractive power, or in their double refraction, or in the incli- 
nation of their resultant axes, we might have expected that 
some mineralogists would not appreciate the value of such pbyr 
' gacal distinctions ; but when we have shown that the physiciiil 
structure of the two bodies has entirely different relations tp the 
single cleavage which so strikingly characterizes both, we a9* 
tidpate the ready aoquiesoence of all classes of mineralogists. . 

From this result, we may now return to consider the inflti- 
ence of Mr Levy^s process on the union of mineral species. It 
is obvious that the secondary form of one species may be d^ 
rived by calculation from the primary form of another species 
which never exhibits the same modifications, and yet the tiiito 
qpecies may be perfectly distinct; and, consequently » the a$- 
' ffinulation of a real to a calculated secondary form c9A nevi^ 
be held as a proof of identity of species. To this it may be 
replied, that, in the case of Epistilbite and Heulandite^ the a$- 
fflmilation is not perfect, and that the principle may still b^ 
Boimd, though its failure may, in the present case> be admit- 
ted. This. argument is plausible ; and we should certainly ki- 
tsch some value to the principle, if all the other characters of 
the two spe(^es put in comparison concurred in estabU^hiag 
: thdr id^itity ; but *^ the difference in the general appearance 
of Epistilbite from the ordinary crystals of Heul^n^ite,^ ad- 
mitted by Mr Levy,— th^ existence of soda in the former, and 
its superior hardness and specific gravity,— are pmnts of dis^- 
milarity which cannot be overlooked in estimating the preseifit 
application of the principle. 

Before concluding this notice,'! cannot avoid directing the 
attention of mineralogists to the singular perplexity into which 
the crystallographer is thrown, by the discovery of Haytorite, 
a substance found in Devonshire, possessing a distinct crystal- 
line form, and exhibiting bright planes capable of having their 
inclination measured by the reflecting goniometer. These forms 
are considered by Mr W. Phillips and Mr Levy, two of our 
ablest mineralogists, to be pseudomorphous^ and the latter re- 
gards it as probable that they have had these iormi impressed 
upon them in moulds, made either by crystals of Humboldtite, 
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a mineral not eren found in England, or by some unknown 
8pecies.f 

If we admit this probability, which is inferred from the ab- 
sence of cleava^ in Haytorite, then we are entitled to suspect 
that mai^y of the old species, particularly those which have 
only one locality, and which are destitute of cleavage, such as 
Wagnerite and others, may also be pseudomorphous crystals, 
deriving their form from that of an unknofen species. When 
the forms of cleavage correspond with the external forms of 
the mineral, all perplexity is removed ; but if there should be 
no such correspondence, or no cleavage, the crystallographer 
is left in utter darkness. That which is merely external, and 
which, therefore, may be impressed by external causes, can 
never of itself be regarded as a secure ground for discrimina- 
ting mineral speqies. Those properties which are internal, 
which have their origin in the nature of the molecules of the 
body itself, or in their mode of aggregation, and which are, 
therefore, incommunicable, and independent of all external 
circumstances, form the only secure basis of mineralogical clas- 
ufication. 

Art. Xl.-'^Jccounf of ike Failure of the Suspension Bridge 
at Paris. By John Robisox, Esq. F. R. S. Edin. In a 
Letter to the Editob. 

Dkae Sir, 

I REGRET that I am unable to give more than a very superficial 
reply to your inquiries relative to the failure of the Suspension 
Bridge at Paris, as I did i\pt visit it after that event. On 
viewing it a few days before the accident happened, I saw 
enough to make me fear that it could not stand long ; the 
greatest resistance which the supports could oppose to the pull 
of the chains having already begun to yield to the load of the 
unfinished roadway. To explain this it is necessary to describe 
the mode of attachment adopted in this bridge, ai§ it differs 
essentially from any other which I have seen or heard of. 

The supporting chains in this case, instead of proceeding in 
the direction DE, Plate IV. Fig 4. to be inserted in a mass of 

* This carious subject will be treated in a subsequent article in this 
Number. 
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masonry, ui other immoveable fixture, were deflected perpen- 
dicularly downward at A, through hollow masses of building, 
at the bottoms of which they were made fast. In order to 
prevent these masses from being pulled inward, their sides next, 
the bridge were suppprted by buttresses of masonry, which 
in their tuni were sustained by platforms (as at C) resting on 

piles. 

If this construction had been executed in strict consonance 
with the theory which indicated it, the platform C would have 
been at right angles, and the piles parallel to a line bisecting 
the angle DAB formed by the chain, but the difiSculty of driv- 
ing piles when they deviate much from ihe perpendic^ular, pro-, 
bably prevented this from being done, and the masses as exe- 
cuted had a tendency to a movement of rotation round the 
point C. It could hardly be expected, under such circum- 
stances, that this point should have remained fixed, even in 
dry weather ; and, accordingly, it appears to have been fromi 
this part of the structure yielding inWards, that the whole gave 
way; fortunately the scaffolding on which the roadway had 
been formed,^ was still standing a few inches below it, and im- 
mediately relieved the qhains of a great portion of their load, 
so that little damage was done to any part of the materials. 
_ The indication of approaching failure which struck me dur- 
ing my short visit to the works of the bridge, was a vertical 
fissure which had taken place in the masses AB, the sides on 
i^hich the ch^ains pressed having receded about an inch from 
the opposite ones. This showed, that though the bridge had not 
been fully loaded, the pull of the chains had overcome both 
the resistance of the mass AC, and the adhesion of the mason- 
ry in AB. This had happened although the season had been 
remarkably dry, and it occurred to me that wet weather, by 
softening the ground, would cause a complete subversion. I 
understood afterwards (from report) that the great water main 
from Chaillot, which passed between the masses and the bridge 
about F, (and had perhaps contributed materially to their sup- 
port) had been broken across by their pressure, and that the 
escape of its water hastened the work of destruction. 

I may add, that considerable inconvenience seemed to have 
been experienced from the triple ranks of chains having been 
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Qondneted eo dose to each other. The uppermost rank being 
most exposed to the direct influence of the sun, acted as a 
shade to the loiiv^r ones ; it therefore expanded more than them, 
and subsided so as to lay both its own weight, and its share of 
that of the roadway, on the second rank. 

The workmanship of the chdns and the whole detail of the 
bridge seemed excellent, and it appears certain that, if the usual 
methods of securing the ends of the chains had not been de- 
parted from, this bridge would have continued to ornament 
its beautiful sit^, and to be an honourable monument to the 
learned engineer who planned it. 

I/ength of tfae Mdge fVom pHlar t6 pillar, 170 metres ±=: 5^7 ft. neaily. 
Thewidtk ..... 9i -^ » 81 ft> i 

Hoght of pilkra above the roadway . 14 « xc 46 ft* ■ ' 

I am, Dear Sir, 

Your very obedient servant, 

John Bobison 
9 Athol Crescekt, Feb. 1827. 

P. S.-^A detailed account of this bridge^ and much valuable 
information, will be found in the interesting ^ Mimoire wst 
lea Fonts suependus, par M, Naviet^ Ingenieur en chef au 
Otyrps So^al dee Fonts et Chauseies.'^'^FmB^ 1623. 

Art. XII. — Observations on the Bones qf Hyenas and other 
Animals in the Caver^i of Lunel, near MontpeUier^ and in 
the adjacent Strata of Marine formation.* By the Rev, 
W. BcrcKLAND, D. D. Professor of Mineralogy and Geolo- 
gy, Oxford. 

Th^ cave of Lunel is ntuated in compact cakaire grosmer^ 
with subordinate beds of globular calcareous concretions, and 
the wh<de of the rock having something of an oolitic structure. 
In wcMrking a freestone quarry of this calcaire grossier, the 

* Having already (No. viii. p. 378) publiahed a skort description of 
tliis interesting cavern, as examined by M. Marcel de SerreSy we are glad 
to be Me to give an abstract of Proftssor Buckland's account of it, which 
was read at tbe Geological Society on the inh November last. Hiis 
•bstraet is taken fl'om the PhU. Mag* No. i. p. es> Jan* 1887. Pnnfenor 
Buckland visited the cave in March 182S, and has established nearly ft 
perfect identity between the cavern of Lunel and those of England. 
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side of tb^ present cavern was accidentally laid open, and con- 
siderable excavations have since been made in it, at the expenoe 
of the present government, for the purpose of extracting its 
animal remains, which lie buried in mud and gravel, apd of 
searching for the aperture through which all these extraneous 
^bfftances have been introduced. These operations "have ex* 
pospd a long rectilinear vault of nearly 100 yards in length,* 
and of from ten to twelve feet in width and height. The fbor 
is covered with a thick bed of diluvial mud and pebbles, oc- 
casiiHially reaching almost to the roof, and composed at one 
extr^nity chiefly of mud^ whilst at the other end pebbles pre* 

dominate. 

Some vertical fissures in another quarry of cdlcaire grosHer 
a few miles distant, are filled with similar materials to those 
within the cavern, and containing occasionally a . few bones, 
sometimes cemented by calcareous infiltrations to ^ breccia like 
^at of Gibraltar, Cette, and Nice. These materials are simiT 
lor in substance to, and are uninterruptedly connected with, a 
superficial bed of diluvium that covers the surface 'of thesfs 
quarries, and are identical with the general mass of diluvial' 
detritus of the neighbourhood. Stalactite and stalagmite ane 
of rare occurrence in the cavern of Lunel ; hence neither its 
bones nor earthy contents are cemented with a breccia.; 

On examining the bones collected in the cavern by M . Mar- 
eel de Serres and his associate M. Cristol, Dr Buckland found 
maiiy of them to bear the marks of gnawing by the teeth of 
ossivorous animals ; he also discovered in the cave an extraor- 
dinary abundance of balls of album grtBcum in a high state of 
preservation. Both these circumstances, so important to esta- 
blish the fact of the cave of Lunel having been inhabited, like 
that of Kirkdale, as a den of hyenas, had been overlooked by 
the French geologists. The more scanty occurrence of stalac 
tite, and the greater supply of album grascum in that cavern 
than in those of England, i^e referred to one and the same 
cause, viz. the introduction of less rain water into the cave by 
infiltration than into that of Kirkdale ; in the latter cave a 
large pxyportion of the fecal balls of the hyenas appears to 
have been trod upon and crushed at the bottom of a wet and 
narrow cave, whilst at Lunel they have been preserved by the 
greater size and dryness of the chamber in which they lay. 
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M. Marcel de Serres has published a list of the animal re^ 
' mmns contained in this cavern, which differ but little froiii 
those of Eirkdale. The most remarkable addition is that of 
the beaver and the badger, together with the smaller shaped or 
Abyssinian hyenas. For these discoveries we are indebted to. 
the exertions of M. Cristol, a young naturalist of Montpellier. 
With respect to the bones of camels said to have been found 
in the cavern, Dr Buckland proved that the bone referred to 
does not belong to the cameL In some few parts of the dilu- 
jvial mud there occur the bones of rabbits and rats ; and M. 
Cristol dso discovered the leg of a domestic cock. All these 
were found by Dr Buckland to be of recent origin, not adher- 
faig to the tongue when dry like the antediluvian bones. The 
rats and rabbits are supposed to have entered the cave spon- 
taneously, and died in the holes which they had burrowed in' 
the soft diluvial mud, and the cock^s bone to have been intro-' 
duced by a fox through a small hole in the side of the cavern, 
whieh had been long known as a retreat of foxes, in the bottom 
of an ancient quarry. 

Some shells, similar to those which hybernate in the soil dr 
fissures of the neighbouring rocks, are also found in the mud 
that filled the cave. The author considers that this may either 
be the shells of animals that in modem times have entered 
some small crevices in the side of the cavern to hybernate there, 
' and have buried themselves in the mud ; or that they entered 
in more ancient times, and died while the cave was inhabited 
by hyenas, and lay mixed -by the bones before the introduc- 
tion of the mud and pebbles ; or that they were washed in by 
the same diluvial water which imported there the alluvial de- 
tritus in which they are now imbedded. 

Dr Buckland draws a strong line of distinction between the 
mud and gravel of the caves and fissures, which he considers 
to be part of the general diluvium so widely spread over the 
adjacent country, and the local fresh water formations occur- 
ring also in the same neighbourhood of Montpellier ; and which 
differ as decidedly from them, and bear to them the same rela- 
tion, that the gravel on the summit of the Headen Hill in the 
Isle of Wight bears to the strata of fresh water limestone that 
lie beneath it. 

The author next proceeds to consider the epoch of the de- 
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position of the remains of quadrupeds that have been found in 
some extensive quarries of stone and sand in the Fauxbourg St 
Dominique at Montpellier, imbedded in a very recent mwne 
formation, which ias been described by M. Marcel de Serres 
in the fourth volume of the Linn, Trcms. of Paris. 

In the central beds of this deposit the remains of the elephant, 
rhinoceros, hippopotamus, mastodon, ox, and stag, are found 
intermingled with those of cetacea, dugong, orlamantins ; they 
are more or less rolled, and are occasionally covered with ma- 
rine shells. Beds of oysters also, (pstrea croisissima of La- 
marck,) and barnacles, occur in horizontal and nearly parallel 
strata, amid the marine sand, and show that this deposition has 
taken place gradually, and at successive though short intervals, 
rather than to have resulted from a sudden marine eruption. 
The period of the deposition is supposed to have been that 
which immediately preceded, and was terminated by, the last 
grand aqueous revolution which formed the diluvium. 

To a similar and contemporaneous period with this upper 
marine formation of Montpellier, he refers the bones of the ele- 
phant, rhinoceros, &c. with marine shells, (oysters and adher- 
ing barnacles,) that have been found in certain parts of the Sub- 
Apennine Hills, and also the bones of similar quadrupeds and 
shells that occur in the crags of Norfolk and Suffolk. 

To the same period also he assigns the bones of the osseous 
breccia of Gibraltar, Cette, and other fissures in caves along 
the north coast of the Mediterranean ; and the accumulation of 
the remains of bears, hyenas, &c. in the caves of Germany, 
England, and France. He also attributes the same date to 
the bones of similar animals found bedded in the sediments of 
the antediluvian fresh water lake of the upper Val D'Amo. 

Observations on another Cavern at Lu/nel a/nd one at CadUlac, 

We have been indebted to John Robison, Esq. for the fol- 
lowing recent information respecting another cavern at Lunely 
and a new one discovered at Cadillac. 

A wine proprietor in Lunel, while enlarging his cellar, has 
broken into a cavern containing many bones, and I believe 
entire skeletons, some of lions I hear. A box of them will be 
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here soon, which my friend Mr Exshaw has procured for me. 
I have a letter from him, dated the 80th January, in which 
he says, *^ A discovery somewhat similar has been made at 
Cadillac, fifteen miles above Bordeaux. It differs from the Lu- 
nei cavern,^ (that of the proprietaire,) ^^ by the size being much 
smaller, and by the species of bones found in it. With the ex- 
ception of those of the hyena, (which are in great quantity,) 
the others are of the herbivorous qiecieS) dOi bearing the evident 
marks of being partly devoured by the hyena.^ 



' Art. '!!Llll,''^Observaiions made at Port Macquarie^ Van 
Dieman^s iMnd^Jm the purpose qfdetermmingthe Decrease 
qf Heat in Ascending in the Atmosphere. Communicated 
to the Editos by Sie Thomas Bbisbane, K. C. B. F. R. S. 
Lond. & Edin. and Corresponding Member of the Acade- 
my of Sdences of Paris. 

There is no department of meteorology less understood, and 
at the same time more important, than that which relates to 
the law of variation in the temperature of the atmosphere at 
different heights. It is closely connected with the difficult 
subject of astronomical refractions, and without its aid we can- 
not reduce to the level of the sea the annual mean tempera- 
tures of different points upon the earth'*s surface. 

It is generally assumed that the temperature decreases l"" 
of Fahrenheit for every 300 feet that we ascend in the atmo- 
sphere ; but this must vary not only with the mean tempera- 
ture of the place, but with various circumstances in the rela- 
tive situation of the two heights at which the observations are 
made. If the lowest point is on a level plain, and the highest 
in the free air, the decrease must be very different from, what 
it will be if the lowest point is the bottom, and the highest the 
top' of a mountain ; or if the observations r.re made at the low- 
est and highest points of a great city ; or at the sea side, and 
on the summit of a hill in the interior. In these different 
cases a different law must prevail, and this law can only be 
deduced from numerous and accurate sets of observations. 

Even in the first case, where the highest point is in the free 
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air, no decrease of heat was observed in the arctic regions. 
This curious experiment was made by Captain Parry and the 
Reverend George Fisher. ^' This was done by. means of a 
paper kite, to which was attached an excellent re^ster ther- 
mometer, in a horizontal position. Its height above the level 
of the frozen sea, upon which the experiment was made, was 
determined by two observers, in the same vertical plane, taking 
its altitude, at the same time, above the distant horizon ; and 
from thence its height was computed. The greatest height 
observed was 579 feet, at which height it was nearly stationary 
for about a quarter of ^n hour. It probably* however, had 
been more than 400 feet above the sea. After an unsuccess- 
ful attempt, the experiment was made under very favourable 
circumstances, the kite being sent up, and caught in coming 
down, withcHit the slightest shake. The indiees had nc4 aUer^ 
ed ibAr portion in the dightest degree^ and they would have 
indicated any variation of temperature, had it existed to less 
than a qu£irter of a degree 'of Fahrenheit. The temperature 
at the time was — 24° Fahrenhdt.'' Upon this experiment 
Dr Young * remarks, "^^ The theory is greatly illustrated by 
Mr Fisher^s very valuable experiment with the kite, whiich 
fiiiows that the law of decrease of temperature must be sup- 
posed to be very different in the arctic re^ons from* that 
which prevails in more moderate latitudes ; but it serves fully 
to prove the impossibility of forming any hypothesis respecting 
the constitution of the atmosphere which shall be universally 
correct.'' 

The observations contained in the following table possess 
great interest, especially as they were made^v^ times a day. 
The following are the means for an altitude of 65 -— 13 = £2 
feet. 

Falur. 
Mean Di£^rence of temporatare at Sunrise, *— 6.° 

at 9^ A. M. — 9. 01 
Noon, —-7. 55 

3^ p. M. — 5. 5 

Stuiset, — S» 5 
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Muimntn Differeace 



at Suntise, ' 

9" A. H. 



Minimum Diffbrence 



Noon, + 4 

S" p. It. 

Sonset, + 3 

Out of the 108 observations recorded, there vere only four 
in which the temperature at the highest etatioD exceeded that 
of the lowest station, and the excess in these cases was l", 1", 
11°, and 3°. 

Diary qf a Thermometer kept at Port Macquarie, 13 Feet 
aiove the level of the Sea, and at the Barrack HUl, at an 
elevation ^G5 Feet above the Sea. 



»,, 


s™««.- 


9 o'clock. 


Noon. 


ao-Clock. 


SUDML 


r^^^. 




Th«nio,nn«. 






Junei. 
2. 


13ft 62ft Dif. 
584° 684* 0° 
58 52 6 
G3i 604 13 
57 61 6 


13ft 62ft Dif. 

ST 004° H' 
73 714 11 

651 5B 7J 
ISB 52), 16i 


ISfl 62ft Dif. 

7^4° 704° 4- 
80 72 B 
73 65 8 
75i 70 5i 


I31t 63ft Dif. 

74° 71° 3= 
76 7U 34 

71 67 4 


13ft 62ft Die 
70' Ui- 64" 
704 61 94 

S9 624 H 
m 65 44 
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' Abstract of Cakviations of the first 20 * days of a Meteorologi- 
cal Diary kept at Port Macquarieyjbr June 1824u 







Bar. 


Then 


. Tber. + 


/ 


•* 


Indies. 


Fahr. 


VtkT. 


• 

4 Maximum, 


r 


30.40 


83^ 


7a» 


Minimum, 


■- 


29.31 


52 . 


46 


Mean, 


- 


30.12 


- 67.44 

1 


61.15 



Art. XIV. — On the Mean Temperature of Chapel HiUy 
North Carolina, as determined by Pbesipekt Caldwell. 

In determining the laws of the distribution of heat on the 
eartVs surface, there is a particular interest attached to obser- 
vations made on the American continent, and that interest in- 
creases, if the observations are made either near the arctic cir- 
cle, or towards the tropics. 

We were therefore, much gratified with the following ob- 
servations, made at Chapel Hill, North Carolina, in lat. SS* 
S4^i which are published in the American Journal of Science, 
vol. X. part ii. 





1820. 


1821. 


182!t 




Mean Temp. 


Mean Temp. 


Mean Temp. 


January, 


36°.86 


«6».32 


8e».66 


February, 


66.' 80 


49.17 


43.93 


March, 


60.80 


47.96 


5a 71 


April, 


60.50 


67.20 


61.29 


May, 


66.36 


68.01 


69.24 


June, 


78.00 


77.00 


78.00 


July, . 


78.16 


76.00 


79.88 


August, 


76.03 


77.88 


76.90 


September, 


71. 20 


75.44 


72.14 


October, 


56.81 


61.86 


64.76 


November, 


50. 5S 


45.91 


69.56 


December, 


44.76 


S9. 19 


48.33 



Mean, 59^89 59M9 6l*63 

* As the original tables contain nearly 92 days' observations^ we have 
retained them in our averages. — Ed. 

t This tbermometer was kept on the Barrack Hill^ at an elevation of 95 
feet above the level of the sea, and 5S feet above the other thermometer. 
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From the average of these three years, the mean annual range 
15 87^5. The mean annual temperature was found tQ occur 

nearly at 10** a. m. 

President Caldwell remarks, <^ that the annual mean from 
the observations of 1820 and 18«1 is 59*^ 64 The obserra.- 
tions of 1822, he adds, would carry it a little higher, but the 
accuracy of this last is doubtful.*' 

Assuming, therefore, with President Caldwell, that the mean 
temperature of Chapel Hill is - - 69^54 

We have the temperature calcu- 
lated by Dr Brewster's formula, 

T=86.3 sin. D— 8 J*=67°. 7 



VIZ. 



Difference between the formula and observation, 1*^.84 



Art. XV. — Account of an Improvement aa the Nautical Et^ 
TSAe.* By David Brbwsteb, LL.D. P. R. S. Lond. and 
Sec. B. S. Ed. 

A DESCRIPTION of Mr Adams's nautical eye-tube was com- 
municated to this society last winter, and was accompanied by- 
certificates of its excellent performance on board the Clio. Mr 
Adams was not able to illustrate by one of the instruments 
themselres ; but I hav^ now the satisfaction of submitting to 
the society a perfect instrument, through the kindness of Mr 
Coj^and and Mr Park, of his Majesty's ship the Diamond, by 
both of whom it has been frequently ufed in their voyages 
across the Atlantic. This instrument was ordered by Lord Na- 
pier for the purpose of submitting Mr Adams's invention to a 

fair trial. 

The principle of Mr Adams's construction will be under- 
stood from Plate IV. Pig. 6, where ACBD is the field of view 
of the sextant telescope, to which the eye-piece is applied. A 
piece of mirror glass 6H, is placed obliquely above a small 
levd St L, so as to reflect the image of the bubble up to EF, 
immediately above the field of view. Two marks, M, N, are 

* Head before the Society of Arts for ScotUnd^ February 6, 1827. Mr 
iUlams's invention is fbUy described in Am Journal, No. yii. p. 95, 

1 
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made upon the minor, and the parts are fio adjusted, tbat 

wben the wire AB is in conlact with the vippet lin^ of the sua 

and die image of the bubble EF exactly betwectt the marks 

-M and N, the axis of the telescope is in a true horizontal line. 

In making this observation, the eye sees by direct yunon 
the contact of the sun with the wire AB, and by oblique vu 
non, the contact of the bubble with one or both of the marks 
M, N. This double and simultaneous observation is difficult 
to make ; but, independent of this difficulty, thore is a pro- 
* perty of visicm, in virtue of which an object seen obliquely 
disappears as if it had been completely annihilated* 

On this and other grounds Mr Adamses eye-tube has al« 
ways appeared to me susceptible of improvement. The first 
idea of this kind which occurred to me is i^own in Fig. 6, 
wherexthe field of view ACBD is contracted, and connsts of a 
perforation in the reflecting mirror. The parts are then ad- 
justedy so that when the wire AB touches the sun, the bub- 
ble AMBN is concentric with the field of view ACBD. This 
apfMToximation of the bubble to the observed limb of the sun 
is an obvious advantage, but as it is liable to the objection 
formerly stated against oblique vinon, I thought of the me- 
thod shown in Fig. 7. In this method I (hi^nse entirely 
with a metallic reflector, and I form the image of the bubble by 
a plate of parallel glass FD, l3riDg between the eye and the field 
CD, and inclined 45^ to the axis of the tube. By this means 
the bubble may be brought in contact with the wire AB ; and 
the parts are adjusted, so that the axis of the tdeseope is ho- 
rizontal when the wii'e AB is in contact with the lower end of 
the bubble, and the upper surface of the sun. The only ob- 
jection to this construction is, that the glass plate PD reflects 
little light ; but this may be completely remedied by placing 
the darkening glass anterior to the field of view, or by throw- 
ing an additional light upon the bubble of the level. 



Aet. XVI. — On the Temperature of the North West Coast of 
Amerka. By Mr Scoulxb. Communicated by the Author. 

£v£aY traveller who has visited the N. W. coast of America 
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has remarked the uQoommon mildhess of its climate when eom^ 
pared with that of the eastern side of the continent in the same 
parallel of latitude* While the inhabitants of Quebec are snl>. 
jected, during the winter months, to all the severity of the most 
intense cold, the natives of the Columbia, in nearly the same 
latitude, are almost strangers to the phenomena of frost and 
snow, and go about during the coldest season of the year in a 
state little different from nudity.* The most obvious cause of 
this remarkable difference of temperature between the two coasts 
of North America, arises from the N. W. winds which passrover 
a great extent of the Pacific Ocean, bringing a supply of heat 
and moisture along with them. The moisture of the country- 
is however exces«ve, so that from November till March the 
Indians rarely travel far, on account of the almost incessant 
showers. The most correct idea of the climate of Columbia 
will be obtained from the following tables, constructed from the 
observations made by a gentleman who resided for several years 
at Fort George. These tables^ however, can only be regarded 
as approximations to accuracy, as the observations were made at 
the same period of the day during every season of the year, and 
I am afraid sufficient attention was not paid to the situation of 
the thermometer. The observations were made at 6 a. m., Noon, 
and at 6 p. m., and the thermometer was placed in a northern 
situation. 

In the two following tables the first and second columns give 
the observed extremes of temperature, and the third gives the 
mean of all the observations made during each month. 

Table of the Temperature qf Fort George^ Columbia, Lot. 
4e> 18' Long. I2S^ W.from June 1821 to June 1822. 



1821,1822. 


Max. 


Min. 


Mean. 


June, 

July, 

August, 

September, 

October, 


72° 
72 

69 
65 
66 


58° 
52 

58 
48 

44 


eof 

61 J 
62J 
69J 
67 



* Notwithstanding this mildness of temperature^ the Linncea borealU, 
which usually prefers a cold climate, is founds abundance on the N. W. 
coast so far south as lat. 46°. 
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1821, 1822. 


Max. 


Min. 


Me&n> 


November, 


56» 


38° 


45r 


December, 


48 


19 


34 


January, 

February, 

March, 


53 
55 
63 


SS 
33 
31 


34| 

43J 
46J 


April, 61 
May, m 


38 
41 


60 
60J 


Mean Annual Temp. 50.°5 



Table qfthe Temperature of Fort George^ froin AprU 1828 to 

April 1824. 



18^, 1^4. 


Max. 


Min. Mean. 


April, 

May, 

June, 


60» 

76 

79 


38° 

46 

47 


47J» 

67J 

581 


July, 
August, 
September, 
October, 


78 
88 
79 
68 


53 

52 

49 
40 


61 i 
68 
591 
55| 


November, 


6» 


40 


49J 


December, 


56 


31 


45 jf 


January, 

February, 

March, 


49 
55 
65 


25 

S9 
23 


87J 
41^ 
43i 


Mean Annu 


alTemp. 51.°7 



The following table contains the results of observations 
made for two years. 



Annual Mean 
Mean Temp. 



M<ian 

Mean Mean Mean Temp. 
Temp. Temp. Temp. hottest 



Temp. Winter. Spring. Summ^. Autumn. Month. 

1821-2 60.*6 38.^ 46° 67.<» 69.- 61 .<^ 
1823-4 51:7 46.6 44 59.6 59.3 63.1 



Mean 
Temp. 
eoldi»t 
Month. 

34." 
37.6 



5K4 M. Dttpeney's Ob^ervatiaw 

A ax. XVII. — Magnetical Observations on the Variation and 
Dip qf the Needle^ made during the Voyage of the CoquiOe 
Jrom Toulon to Port JacJcson, in 1822, 3, and 4. By M. 
Dirp£BR£T, CommaBder of the Expeditioil. Communicated 
by SiE Thomas Makdougall B&isbake, K. C. B. F. R. S. 
London and Edinburgh. 

When M. Duperrey, the distinguished commander of the 
Coquille, which performed the last voyage of discovery fitted 
out by the French government, visited Port Jackson on his 
return home, he communicated to Sir Thomas Brisbane, 
Governor of New South Wales, the complete series of his 
magnetical observations. In order to promote the interests 
of fidence. Sir Thomas has kindly ^ven us the use of this 
MS. for the purpose of publishing an abstract of its leading 
results. 

The scientific reader will not fail to observe the great im- 
portance of these observations, in reference to the determina- 
tion of the form of the magnetic curves, and of the position of 
the magnetic equator, and the magnetic poles of the earth. 

The two dipping compaoses emjdoyed by M. Duperrey 
were the same which were used by Captain Freycinet on board 
the Uranie. One of these was intended to be used only on shore, 
while the other, which was mounted with a double suspension, 
was particularly destined for being used at sea. The first of 
these compasses had^^mr needles, and the second two, and 
wherever they w«re observed, eith^ at land or at sea, their 
poles were changed by twenty frictions given upon each of their 
£k»$ by nMMms of strongly mag^tised bars. The recorded in^ 
dination or dip of the needle is the mean of the observed in- 
clinations taken before and after the change of poles. 

In order to understand the following tables, it may be remark- 
ed that the north point of the needle is the one which is di- 
rected freely to the pole of the same denomination. 

The inclinations which have no sign, indicate that the north 
point of the needle is below the horizontal line, so that the 
observation is made to the north of the magnetic equator ; 
while those that have the sign—indicate that the north point 
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is above the horizontal line ; and, consequently, that the ob- 
servation is made to the south of the magnetic equator. 

The declination of the needle was observed on shore by 
means of a small compass, with a telescope, which had been 
previously employed in hydrographical voyages by M. Gautier, 
Captain of the Coquille. 

When the azimuth of a terrestrial object bad been deter- 
mined by numerous observation* taken with a geodetic circle, th^ 
dbject was observed with the compaases above mentioned, and 
the definitive declination was that which resulted from the read* 
in^ taken at the two extremities of the needle, before and af- 
ter the return of the instrument, and before and after the re- 
versing of the needle in its case. 

The magnetic power of the Coquille was measured with 
every possible accuracy, and presented nothing that n^as re- 
markable. 

Before the expedition sailed the dip was observed at Tou- 
lon in June 182S. 

Lat. 4S* r 9". Long. 6*» 0' 41". Mean Dip- 63° 57' 9" 

The following observations were made in the voyage from 
Toulon to St Catherine^ in Brazil, in August, September, 
and October 1822. 

Mean 
lAt Long. VariatioB. Maan Dip.^ 

»»• 43' N. 14* W 9" W. 81* C N. 57** 40' 3 

S8 88 47 16 13 1^ 81 0.6 57 6 8 

84 84 20 8 45 16 33 55 88 7 

15 50 18 85 89 18 15 15 47 81 

113 44 47 85 30 37 15 15 ' 45 6 3 

6 56 39 80 38 5 IS 33 10 5 

8 49 35 81 58 58 18 51 86 36 7 

1 18 19 N. 83 58 49 18 57^ 83 49 5 

13 30 S. 84 16 37 13 40 19 41 9 

1 40 9S. 83 37 15 18 45 18 35 1 
8 47 37 83 49 16 11 30 18 13 6 
4 34 58 84 4 36 18 30 15 15 5 
6 80 19 84 17 9 11 30 11 7 

11 13 56 84 33 55 8 8 9 4 

11 42 31 84 41 13 8 1 37 3 
18 87 11 84 58 7 8 

12 55 18 85 10 14 8 — 11 

18 8440 2520 15 80 — 518 

14 4230 85 51 5 90 — 3 13 8 



^6 M. Duperrey^s Magnetical ObservoHoriSf &c. 







- 


Mean 


:. 




Lat 


Long. 


Variation. 


Mean Dip. 


16' 


43' 10 


26"* 19' 45 


8** 0' 


— 6** 28' S 


19 


30 29 


27 15 43 


7 56 


—1^ 1 2 


dl 


11 27 


30 18 15 


3 20 


—12 42 


25 


S3 12 


41 23 55 


5 10 


—20 25 . 5 


67 


18 


46 11 45 


6 30 


—23 7 2 



At St Catherine's^ in soudi lat. f^T 2& S&^ and west 
long. 48^ ^9^15.4, the dip was — 2^ 47' 7^ and the variation 
6* ^ W 7 N. E. In the expedition of M. Roussm in 1 819, 
the variation was 7*" 29' 26". 

The following observations were made during the voyage 
from St Catherine's to the Malouine Islands in October 1822. 









Mean 


Lat 


- 


Long. 


Variation. Mean Dip. 


40' OS. 


37* 


39' 45 W. 


11° 22 E. — 41° 34' 1 


46 44 OS. 


44 


23 45 


17 21 — 50 58 2 



At the Malouine Isles in November 1 822, in lat. BV SV 42"8, 
and long. 68° 3' 54/^ 7, the variation was 19^ T 19^/ 7 N. E, 
and the dip 54M3^ 3. 

During the voyage from the lif ^louines to Conception, in 
Chili, in lat. 57*' 52^ 1?/ S., and long. 76^ 47' 52" west, the 
variation was 27*^ & 22(' east, and the dip— 66*» 86' 19. 
'. At Conception, in lat. SO* 42' 18", 48 S. and long. 73* 11' 
'45" west, the variation was 16"" 16^ 23 N.E. and the dip. — 44'' 
42./' 

The following observations were made during the voyage 
from Conception to Lima^ in February 1823 : 

Lat Long. Variation. Dip. 

2fir 30' S. U* 39' 45" W. 11° 37' 13" N.E. —33^ 38', 1 

26 12 25 75 17 52 13 19 —30 5,1 

23 56 59 75 46 13 —27 11,6 

21 53 76 25 1 11 23 30 - —26 17,2 

; 19 41 76 37 6 9 47 24 —20 11,5 

16 56 76 38 35 9 15 47 —14 50,2 

14 5 76 39 45 9 33 — 9 54,6 

' 13 76 47 35 8 2 — 8 25,6 

12 3 20CaUao77 1 45 9 30 — 8 33,3 

The following observations were made in the voyage from 
Xima to Bayta. 
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Uu 


LOQg. 




Vatiatton. 




Hip. 


ir 15' 20 s. 


780 80' I" 


W. 


go 37» 3Q/f 


N.E. 


— 7° 6'^ 


10 5 SI 


19 IS 36 




8 31 48 




— 4 7,6 


8 54 


80 II 30 




7 4S 




— S 10,3 


8 94 4 


80 34 41 




7 42 




— 1 41,3 


7 45 ^ 


81 17 45 




8 S3 35 




—0 11,4 


6 53 


81 10 45 




8 93 35 




+ 1 6QA 



At Bayta, between the terreetrial and the magnetic equator^ 
in March 18S3» in lat 5* 6' W. 6 S. and long. W> B» S" W. the 
iMttiation was 8^ 55' SI" N.E. and the dip. + 4/" &.a. 

(To be concluded in nea^ Number,) 

Akt. XVIII. — Notes on the Habits of the Wild Pigeon qf 
America^ Columba migrcUoria, * By Jojai) James Audu- 
Bov, Esq. F. R. S. Edin. M. W. S., &c. &c. and Member of 
the Lyceum of New York. Communicated by the Author. 

The most impbrtant facts connected with the habits of these 
birds relate to their extraordinary associations and migrations. 
No other species known to naturalists is more calculated to 
attract the attention of either the citizen or the stranger, as 
he has opportunities of viewing both of these characteristic 
habits while they are passing from north to south, east and 
west, and vice versa over and across the whole extent of the 
United States of America. 

These remarkable migrations are owing entirely to the dire 
necessity of providing food, and not merely to escape the se- 
verity of a northern latitude, or seek a southern one for th^ 
purpose of breeding. They consequently do not take place 
at any fixed period or season of the year. Indeed, it happens 
sometimes that a continuance of a sufficient supply of food in 
one district will keep those birds absent from another for yean. 

t know at least to a certmnty, that in Kentucky they re- 
mained for several years constantly, and were nowhere else 
to be found. They all disappeared one season suddenly when 
the mast was exhausted, and thus did not return for a long 
period. The same facts have been observed in other states. 

Their great power of flight enables them when in need to 
survey and pass over an astonishing extent of country In a 

* Read before the Royal Society of Edinburgh, Feb. 19, 18S7. 

VOL. VI. xo. II. APRIL 1827. a 
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very short time. This is proved by facts known to the greater 
niimber of observers in America. Pigeons, for example, have 
been killed in the neighbourhood of New York, with their 
crops still filled with rice, collected by them in the fields . of 
Georgia and Carolina, the nearest point at which this supply 
could possibly have been obtained; and as it is well ascer- 
tained, that, owing to their great power of digiestion, they will , 
» decompose food entirely in twelve hours, they niust have tra-' 
yelled between 300 and 400 miles in six hours, making their 
speed at an average about one mile in a minute, and this 
would enable one of these birds, if so inclined, to visit, the 
. European continent, as swallows undoubtedly are able to do^ 
in a couple of days. * 

This great power of flight is seconded by as great a power 
of vision, which enables them, as they travel at that swift rate, 
to view obje<its below, to discover their food with facility, and 
thus put an immediate end to their journey. This I have 
also proved to be the case, by having observed the pigeons, 
when passing over a destitute part of the country, keep high 
in air, and in such an extensive front, as to enable them to 
survey hundreds of acres at once. But if^ on the contrary, 
the land is richly covered with food, or the trees with mast, 
they will fly low in order to discover the portion most plenti- 
fully supplied, and upon these they alight progressively. 

The form of the bodies of these swift travellers is an elon- 
gated oval, steered by a long well-plumed tail, furnished with 
extremely well set and very muscular wings for the size of the 
individual. If a single bird is seen gliding through the woods 
and close by, it passes apparently like a thought ; and on try- 
ing to see him again, the eye searches in vain— the bird is 
gone ! 

Their multitudes in our woods are astonishing; and, in- 

. deed, after having viewed them so often, and under so many 

circumstances, for years, and, I may add, in many different 

climates, I even now feel inclined to pause, and assure myself 

afresh that what I am going to relate is fact. That I have 

* A spedmen of the Cobimba migratoria was shot in Fif^sbire in January 
18S6. See this Jonmaf, voL iv. p. 276. 
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seen it is most certain ; and I have 9een it all in the company 
of hundreds of other persons looking on^ like myself, amazed, 
and wondering if what we saw was really true. 

In the autumn of 1813, I left my house at Henderson, on 
the banks of the Ohio, on my way to Louisville. Having met 
tlie pigeons flying from north-east to south-west, in the barrens 
or natural wastes a few miles beyond Hardensburgh, in greater 
apparent numbers than I thought I had ever seen them before, 
I felt an inclination to enumerate the .flocks that would pass 
within the reach of my eye in one hour. I dismounted, and, 
seating myself on a tolerable eminence, took my pencil to mark 
down what I saw going by and over me, and made a dot for 
every flock which passed 

Finding, however, that this was next to impossible, and 
feeling unable to record the flocks, as they ^multiplied constant- 
ly, I rose, and counting the dots then put down, discovered 
that .163 had been made in twenty-one minutes. I travelled 
on, and still met more the farther I went. The air was lite* 
rally filled with pigeons ; the light of noon-day became dim, 
as during an eclipse ; the pigeons^ dung fell in spots, not un- 
like melting flakes of snow ; and the continued buz of their 
wings over me, had a tendency to incline my senses to repose. 

Whilst waiting for my dinner at Young's Inn, at the con- 
fluence of Salt River with the Ohio, I saw, at my leisure, 
immense legions still going by, with a front reaching far be- 
yond the Ohio on the west, and the beech wood forests directly 
on the east of me. Yet not a single bird would aTight ; for not 
a nut or acorn was that year to be seen in the neighbourhood. 
They consf^quently flew so high, that different trials to reach 
them with a capital rifle proved ineffectual, and not even the 
report disturbed them in the least. But I cannot describe how 
beautiful their aerial evolutions were, if a black hawk appeared 
in their rear. At once, like ia torrent, and with a thunder-like 
noise, they formed themselves into almost a solid compact mass, 
pressing each on each towards the centre ; and- when in such 
solid bodies, they zig.-zagged to esci^ the murderous falcon, 
.now down close over the earth sweeping with inconceivable 
.velocity, then ascending perpendicularly, like ^ vast moni|>* 
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meat ; and wheii high were seen wheeling and twisting witinii 
their continued lines, resembling the ooils of a gigantic serpent* 

fiefore sunset I reached Louisville, distant from Hardens* 
burgh fiftj'^ve miles, where the pigeons were still passing, and 
this continued for three days in succession. 

The people were indeed all up in arms, and shooting on all 
sides at the pasring flocks. The banks of the river were crowds 
ed fidth men and children, for here the pigeons flew rather low 
as they passed the Ohio. This gave a fair opportunity to de* 
stroy them in great numbers. For a week or mcnre the popu* 
lation spoke of nothing but pigeons, and fed on no other flesh 
but that of pigeons. The whole atmosphere during this time 
was strongly impregnated with the smeU appertaining to ikm 
species. 

It is extremely curious to see flocks after flocks follow ezact« 
ly the very evolutions performed by a preceding one, when they 
arrived at the place where these manoeuvres were displayed. 
If a hawk, for instance, has chanced to diarge on a portion at 
a certain spot, no matter what the zigzags, curved lines, or un* 
dulations of lines mig^t have been during the afiray, all the 
following birds always keep the same track ; so that if the tra« 
veller happens to see one of those attacks, and feels a wish to 
have it repeated, he may do so by waiting for a short time. 

It may not, perhaps, be out of place to attempt an estimate 
of the number of pigeons contained in oneof thosemightyflocks» 
and the quantity of food daily consumed by its members. The 
inquiry will show the astonishing bounty of the Creator in his 
works, and how universally this bounty has been granted to 
every living thing on that vast continent of America. 

We shall take, for example, a column of one mile in breadth, 
which is far b^ow the average size, and suppose it passing over 
us without interruption for three hours, at the rate mentioned 
above, of one mile per minute. This will give us a parallelogram 
of 180 miles by 1, covering ISO square miles, and allowing two 
pigeons to the square yard, we have one billion one hundred 
and fifteen millions one hundred and thirty-six thousand 
pigeons in one flock ; and as every pigeon consumes fully half a 
pint of food per day, the quantity must be eight millions sevea 
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hundred and twelve tboufland bushels per day which is requirw 
ed to feed sueh a flock* 

As soon as these birds discover a sufficiency of food to en^ 
tice them to alight, they fly round in circles, reviewing, the 
country below, and at this time exhibit their phalanx in all 
the beauties of their plumage ; now di3playing a large glistim.. 
ing sheet of bright azure, by exposing their backs to view, 
and suddenly, veering, exhibit a mass of rich deep purple. 
They then pass lower, over the woods, and are lost among 
the foliage for a moment, but they reappear as suddenly 
above ; after which they alight, and^ as if affrighted, the 
whole again take to wing with a roar equal to loud thuik* 
der, and wander swiftly through the forest to see if danger is 
Bear. Impelling hunger, however, soon brings them all to 
the ground, and then they are seen industriously throwing up 
the fallen leaves to seek for the last beech*nut or acorn ; the 
rear ranks continually rising, passing over, and alighting in 
fiont in such quick succession^ that the whole still bears the 
i^pearanoe of being on the wing. The quantity of ground 
thus swept up, or, to use a French expression, ffioiason^, is 
astonishing, and so clean is this work, that gleaners nevelr find 
it wxirth their while to follow whare the {ngeons have been. 
,On such occasions, when the woods are thus filled with them, 
th^ are killed in immense numbers, yet vrithout any apparent 
diminuUon. During the middle of the day, after th^r repast 
is feiisfaedf the whole settle on the trees to enjoy rest, and di» 
gest their food ; but as the sun sinks in the horizon, they de» 
part en nuuse for the roosting-place, not unfrequently hua» 
deeds of miles off, as has been ascertwied by persons keeping 
account of their arrival and of their departure from their curioua 
loosting-places, to which I must now conduct the reader. 
. To one of those general nightly rendezvou6,*not far from 
Ae banks of Green River in Kentucky, I paid repeated visits. 
It was, as is almost always the case, pitched in a portion of 
the forest where the trees were of great magnitude of growth, 
but with little underwood. I rode through it lengthwise 
upwards of forty miles, and crossed it in different parts, as- 
certaining its average width to be rather more than three 
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mOes. My firat view of it was about a fortnight subiBeqnent^ 
to the period when they had chosen this spot, and I arriTed> 
diere nearly tw6 hours before the setting of ihe sun. Few 
pigeons were then to be seen, but a great number of per^' 
sons with horses and waggons, guns, and ammunition, had 
already established different camps on the borders. Two 
farmers from the vicinity of Russelsville, distant more than 
100 miles, had driven upwards of 300 hogs to be fatten- 
ed on pigeon-meat; and here and there the people, em- 
ployed in picking and salting what had already been jhto-* 
cured, were seen sitting in the- centre of large piles of those 
birds, all proving to me that the number resorting there at 
night must be immense, and probably consbting of all those 
then feeding in Indiana, some distance beyond Jefferson- 
viUe, not less than 160 miles off. The dung of the birds 
was several inches deep, covering the whole extent of the 
tbosting-place like a bed of snow. Many trees, two feet in 
diameter, I observed, were In^oken at no great distance from 
the ground, and the branches of many of ^e largest and talU 
est so much so, that the desolation already exhibited equal- 
led that performed by a furious tornado. As the time elapsed,^ 
I saw each of the anxious persons about to prepare for action ;' 
some with sulphur in iron pots, others with torches of pine 
knots, many with poles, and the rest wijh guns double and 
treble charged. The sun was lost to our View, yet not a 
pigeon had yet arrived,-— but all of a sudden I heard a general 
cry of ** Here they come r The noise which they made, 
though distant, reminded me of a hard gale at sea^ passing 
tbi^ough the rigging of a close reefed vessel. As the birds 
arrived, and passed over me, I felt a current of air that sur- 
prised me. Thousands were soon knocked down by the pole- 
men. The current of birds, however,' kept still increasing. 
The fires were lighted, and a most magnificent, as well as 
wonderful and terrifying, sight was before me^ The pigeons, 
coming in by millions, alighted everywhere, one on the top of 
another, imtil masses of them resembling hanging swairms of 
bees as large as hogsheads, were formed on every tree in all 
directions. These heavy clusters were seen to give way, as 
the supporting branches, breaking down with a crash, came to 
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tke ground,' killiag hundreds of those vhich obstructed thw 
fall, fcmang down other equally large and heavy groupeSi 
and rendering the whole a scene of uproar and of distressing 
. confusion. I found it quite useless to speak, or even to shout 
to those persons nearest me. The reports even of the differ^ 
ent guns were seldom heard, and I knew only of their going 
off by seeing the owners re-load them. > 

No person dared venture within the line of devastation^ and 
the hogs had been penned up in due time, the picking up of 
the dead and wounded sufferers being left for the next morn»- 
ing^s operation. Still the pigeons were constantly comings 
and it was past midnight before I perceived a decrease in the 
number of those that arrived. The uproar continued, how- 
ever, the whole night; and as I was anxious to know to what 
disfimce the sound readied, I sent off a man, who, by his 
habits in the woods, was able to tdl me, two hours after- 
wards, that at three miles he heard it distinctly. Towards 
the approach of day the noise rather subsided ; but long ere 
objects were at all distinguishable, the pgeons began to move 
off in a direction quite Afferent from that in which they had 
arrived the day before, and at sunrise none that were able 
to fly remained. The bowlings of the wolves now reached our 
ears, and the foxes, the lynx, the cougars, bears, rackoonSf 
opossums, and pole^cats, were seen sneaking off the spot, 
whilst the eagles and hawks of different species, suppcnted by 
a horde of buzzards and carrion-crows, came to supplant them, 
and reap the benefits of this night of destruction. 

It was then that I, and all those present, began our ^itry 
amongst the dead and wounded sufferers. They were picked 
up in great numbers, until each had as many as could pos- 
sibly be disposed of; and afterwards the hogs and dogs were 
let loose to feed on the remainder. 

Persons unacquainted with these birds must naturally con« 
elude, that such dreadful havoc must soon put an end to the 
spedes ; but this is very far from bdng the case, for, by long 
ob|iervation, I have satisfied myself, that, as they not unfre- 
qnently quadruple their numbers yearly, and always at least 
double it, nothing but the gradual diminution of our forests 
can accomplish their decrease. In 180$ I have seen schoon* 
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«ra loaded in bulk with {ngeons caught up the Hudson riter, 
-coming in to the wharf at New York, and those birds add 
for a cent a-pieoe. I knew a' man in Pennsyhrania, who caught 
and killed upwards of 500 dozens in a clap-net in a day, 
sweeping sometimes twenty dozens or more at one haul. 

I have also seen the negroes at the United States Salines, 
or salt-works of Shawanee Town, wearied with killing pigeons^ 
as they alighted to drink the water issuing from the leading 
pipes, for weeks at times ; and yet in 18S6, in Louisbma, I 
saw congregated flocks of those birds as numerous as ever I 
had seen them before, during a residence of nearly thirty 
years in the United States. 

The greater portidi of the time alluded to has been em- 
pbyed in studying^ with the greatest care, the particular ht^ 
bits of eadi feathered individual in Nordi America, with a 
view to publifdi at last its complete Ornithology ;««*-but to return 
to our more immediate subject. 

The breeding of the wild pigeons, and the places diosen lor 
that purpose, lue paints of great interest. As I have said be- 
fore, the time set apart for diis is not influenced by climate or 
season, but generally takes place where and when food is most 
{demifol and most attainable, and always at a convenient ctis. 
tancefrom the water, and in high timbered forests. The spot ge. 
nendly chosen is not, like that above described, a sc^ie of eoiw 
fusion ttsd deadi, but one where, it is no exaggeration to'sayt 
the tenderest affection seems to prevaU* To this place these 
countless myriads of pigeons fly, and settle to coo, and, with 
parental care, begin thrir nests in general peace and harmony. 
On fhe same tree, from 50 to 100 nests may be seen, kam^ 
cd of slight material?, bang mily composed of a few dried 
twigs, <;rossed in different ways^ Mipported by suitable f<Mks 
in the branches, from the lowest to the highest, and eadi mate 
partakes in the task of incubation. The females lay two white 
' eggs each, proportioned to the rise of die bird, and as they 
sit the greater portion of this predous time, the males feed 
them from bill to bill, with amorous tenderness and care. 

The young are hatched, and wouM grow and leave the 
nest in eourse of time, did not man discover the piaee, aiMl 
commence his wwk of devastatbn. Armed with nss, thrir 
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enemies reach the spot, to seize and destroy all they cap. 
The trees are felled, and are made to fall in such a way, that^ 
the cutting of one causes the fall of one or two more, or shakes 
others in such a manner, that the squabs or joung pigeons 
are violently hurried, to the ground* Their tender juicy flesh 
is no great trial, it may be supposed, to man's compassion, and 
the poor birds are eaten up under the eye of their fluttering 
parents, without any pangs of remorse. 



Art. XIX. — On the Devehpement of Magnetism by Rotation^ 
in reply to Mr Christie. By P. Baklow, Esq. F. B. S. 
Mem. Imp. Ac. Petrop. &c. Communicated by the Audior. 

Daar Sib, 

As I am equally anxious with Mr Christie to put a 8t(^ to 
the correspondence so unnecessarily begun in your Journal^ 
I shall content myself by replying principally to his remark 
i«speetiag the authordiip of the historical sketch. On this 
head I beg to tilate that, with the exception pointed out in 
my former letter, I wish him to conoder me responsible lor 
the accuracy oi the several points to which he has thoogi^ 
proper to object ; but, at the same time, it is right that I 
dbould say I am not the author of the entire paper in the form « 
in which it appears in your Joumed. I think it necessary to 
state this, because i feel, that, however unintentionally, too 
much credit is given in that artacie to the English experiments, 
as ootttrasted with those of the French. I have certainly al- 
ways €onsid^:ed M. Arago^s experiments as. an. entire and di&- 
^aot series ; developing a beautiful and independent system 
of forces, neither suggested by, nor derivable from, any experi-. 
inents made in England ; that the results <Atained by the ra- 
pid rotation of the iron shell foim an important link in this 
chain of phenomena I am willing to believe ; but it was idto- 
gether accideBtal that both facts should have been observed 
«o nearly at the same Ume. 

Having said thus much, I am quite content to leave what- 
ever may be in dispute between Mr Christie and myself to be 
judged of from what has been already stated. Mr Christie 
conceives that theexperiment^ he undertook in 1821, and which 
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led to those that form the subject of his paper, were so total- 
ly unlike my experiments^ begun in I8I99 and continued in 
the construction of my correcdng-plate to the present time, 
that *' no latitude of language^ will admit of the former beings 
txmsidered as a repetition or extension of the latter. 

He also considers his experiments on the attraction of the 
iron shell, published in this Camb. Trans, to be ^^ quite un^ 
connected^ with my experiments just befinre completed on the 
same apparatus ; and lastly, that his idea of referring the po- 
tations of a ball, by means of an imaginary sphere circumscrib- 
ing the needle, is quite original and independent of my idea 
of referring the position of the needle by means of a sphere 
drcumscribing the ball ; and so completely independent, that 
he not only omits all reference in these cases himself, but ob- 
jects to such reference being made by others. 

On the other hand, he maintains that the connection be- 
tween the phenomena due to rapid rotation, and those whidi 
he had ob^rved, was so obvious, (although it had nterer oc- 
curred to him during the four years he had the subject on 
hand,) that notwithstanding I have, in the first page of my 
paper, stated my knowledge of his experiments, and that his 
results had encouraged me to proceed witl\ the idea I had in 
view ; and notwithstanding I waited five months for him to 
complete his paper before I ^nt my own, yet after all this 
I have, in his opinion, so very inadequately made taj acknow«- 
ledgments that he felt himself, in consequence, justified in 
adding a chapter on this new class of phenomena to the very 
piq)er for which the delay had taken place, without noticing^ 
in any manner whatever, either my experiments or the ac- 
commodation. 

On all these points it is clear Mr Christie and I entertain 
very.difierent opinions, and both of us probably very conscir 
entiously. It will therefore, I conceive, be.best to leave the 
subject with the explanations which have been ofiered on both 
sides to be decided by less interested judges ; and, in order to 
prevent the necessity of any farther discussion^ I have avoid- 
ed offering any comments upon Mr Christie^s last letter ; but 
there are one or two points of minute criticism, by which |ome 
parts of .my former letter are represented as errontous, which 
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I cannot pass without notice. Mr Christie says I have in^ 
accurately represented him to have included his chapter otf 
rapid rotations in his original communication, it having beeii' 
added afterwards. This may be ; but it is all printed under 
oiie title, without mark or distinction, and it was impossibles 
for me to know when it was sent. Still, however, if he did not 
iniend it to be so printed, the explanation is so far good, ak 
though it does not account for the omission of my name. 
Again, he says it is not quite accurate to say that -his hypo-> 
thesis is founded on a comparison of my results, it- having 
been suggested by one only of my leading facts. As Mr Chris- 
tie knows best, let this also be granted. T only supposed that 
he would have compared my results to ascertain that the fact 
was correctly deduced. 

I have no objection, of course, to these verbal correction^ 
being made in my former letter, if Mr Christie imagines that 
his argument can derive support from such minute distinctions. 

I remain. Dear Sir, Yours -very truly, 

Peter Baklow. 

Aet. XX. — On the ProgresAve Compression of Water with 
High Degrees of Force^ with some Trials of its effects on 
other Fluids. By J. Perkins, Esq. 

The instrument with which Mr Perkins made the experiments 
of which we propose to give an account, was constructed with 
much care and attention, and is described with great minute- 
ness in the Philosophical Transactions for 1826, p. 541. The 
water was placed in a glass piezometer, consisting of an elon^ 
gated bulb nearly fouv inches long, and about three-fourths of 
an inch in diigmeter, and terminating in a tube of regular bore 
nine inches long, and about one-eighth of an inch of internal 
diameter. By weighing the quantity of quicksilver contained 
in this instrument when full, and ascertaining the weight con- 
tained in a ^ven length of the tube above, it was found that 
the whole content was equal to a tube of 190 inches long, 
having the diameter of the contracted part of the piezometer. 
In (he bottom of the piezometer is a ismall disk of steel, and 
above it a delicate hair spring of sufficient strength to retain 
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Uf pontton, after beixigpreued upwards on the tube, «o as to 
serve as a register of the degree of oompressioa that has beea 
effected. The piezometer is now filled with water, and with 
its registe^ and. disk it is placed in a phial cootaixiiog a small 
quantity of quicksilver* It is next placed in the receiver of 
the compressing press, and after the proper pressure has been 
appMed the piezometer is remcrved,and the indicating spring i» 
found raised in the tube more or less, according to the power 
employed. 

The greatest amount of which this apparatus admitted waa 
1006 atmospheres, being equal to 14,000 pounds to the square 
inch. With this apparatus Mr Perkins obtained the following 
results, which are the means that we have calculated from bia 
tabular numbers. The column of water is 190 inches, and tb# 
numbers in the tables are the compression produced by the 
number of atmospheres around. 

Atmoiplieres. Compression. Atmospheres. Compressioii. Atmospheres. Compressioii. 

Inch. Indk Inch. 

10 0.189 80 1.187 600 6,087 

20 0-372 90 hS88 600 6.907 

30 0.64S 100 1.422 700 6.716 

40 ' 0.691 160 1.914 800 7.402 

60 0.812 200 2.440 900 8.248 

60 0.966 SOO 3.339 1000 9.002 

70 li)66 400 4.198 2000 16.838 

If we make the number of atmospheres the abscissa of a curve, 
and the compressions its ordinates, it will be found that the 
curve approximates to a hyperbolic one. 

In order to estimate higher degrees of compression, Mr Per- 
kins constructed another piezometer eight inches long» ground 
internally perfectly cylindrical, and stopped at its upper extre* 
mity with a flat disk of glass cemented into it. This tube he 
filled with water, and subjected it to a pressure of 2000 at|no« 
spheres. After repeating this experiment a great number of 
times, the average result was, that th^ column of water eight 
mches long was compressed two4hirds of an inchy or one4wdfih 
of Us length. . If we reduce this result to the scale of the pre- 
ceding taUe, we shall find it to be 16.883, as there inserted. 
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^ With the same apparatus Mr Perkins made experiments on 
the compression) of other fluids. The most remarkable result 
he obtained was with concentrated acetic acid^ which, after com* 
pression with a force of 1100 atmospheres, was found to be beau^ 
tifiiUy crystaUizedy with the exception of about one-tenth part 
of fluid, which, when poured out, was only slightly acid. 

He next applied his apparatus to the compression of aeriform 
fluids. For this purpose a gasometer was filled half full of water. - 
It was then inverted and placed in a receiving tube, and it was 
found, under a pressure of 500 atmospheres, that the whole of 
the air was taken tip by the water, but none of it was given 
out when the pressure was removed. 

As it might be supposed that even glass was pervious to water 
by such a force, a small phial was made air«>tight by fitting in- 
to its neck a well ground glass stopper. It sustained a pressure 
of BOO atmospheres without cha/nge^ and wa^ perfectly dry with- 
in^ although it remained fifteen minutes under that pressure. 
When subjected to a pressure of 800 atmospheres it was crush* 
ed to atoms. 

During these experiments Mr Perkins observed the curious 
fact, that the air began to disappear at a pressure of 500 atmo- 
spheres, a circumstance which he attributes to its partial lique^ 
factum* At an increased pressure of 600 atmospheres, the 
quicksilver was suspended about one-eighth of the volume up 
the tube or gasometer ; at 800 atmospheres, it remained about 
one-third up the tube ; at 1000 atmospheres, two-thirds up the 
tube, and small globules of liquids began to form about the 
top of it; at ISOO atmospheres the quicksilver remained three* 
fourths up the tube, and a beautifid transparent Uguid was 
seen on the surface of the quicksilver^ in quantiiy about ^-Qjsn 
part of the column of air. 

The gasometer was now charged with carburetted hydrogen, 
and placed in a mercury bulb with its mouth immersed in quick- 
siltrer. It was subjected to diflerent priessures, and' it begam, to 
lique/y at about 40 atmospheres, and at ISOO atmospheres the 
whole w(M liquefied, 

Mr Perkins is now occupied with the construction of a suit- 
able apparatus for ascertaining the law of condensation of ga* 
seous fluids at high degrees of pressure. 
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Art. XXI.— (M Surromng and Boring Marine Animals 

By Edwakd Osler, Esq. * 

The object of Mr Osier is to explain the mechanism by which 
the boring and burrowing shell-fish form their habitations. 
With regard to the Pholades, about whose mode of boring the 
softer rocks and wood much difference of opinion has prevail- 
ed among naturalists, Mr Osier coincides entirely with Mr 
Stark -f* in thinking that they perforate their habitations by me- 
chanical action alone. From the anatomical structure of the ani- 
mal of the Photos Candida^ and the actual observation of its 
young by this gentleman, this fact seems now placed beyoqd the 
possibility of doubt. 

The Ffaolas, says he^ has two methods of boring. In the 
£rst it fixes itself by the foot, and raises itself almost perpen- 
dicularly, thus pressing the operative part of the shell upon 
the substance to which it adheres ; it now proceeds to execute 
a succession of partial rotatory motions, effected by the alter- 
nate contraction of the lateral muscles, employing one valve 
only by turning on its side, and immediately regaining the erect 
position. This method is almost exclusively employed by the 
joung ones. When above two or three lines in length, the alter- 
ed figure of the shell, and the increased weight of that part 
pf the animal behind the hinge prevents it from raising itself 
perpendicularly, independent of the narrow space it now oc- 
cupies. Attached by the foot, the lateral muscles contract, 
and, raising the posterior extremity of the shell, press its ope- 
rative part ag^nst the bottom of the hole ; and the moment 
^after^ the action of the posterior adductor brings the dorsal mar- 
gins of the valves into contact, so that the strong . rasp-like 
portions are suddenly separated, and scrape rapidly and for- 
cibly over the substance on which they press. 

Every peculiarity of structure upon which the boring powers 
of the Pbolas depends, exists in an equally marked degree in 
.the Teredo navaHs, which, happily for the shipping of this 
country, Mr Osier states to be nearly and probably quite ex- 

* Mr Osier's paper is printed in the Philosophical TVansadions for 

18S6, part iii. p. 342. 

t See this Journal, vol. v. p. 98, and Edinburgh Transactions, vol. x. 

part ii. 
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^Dct. Being an imported animal, and from a wanner climate^ 
the change of temperature, Mr Osier thinks, has effected this, 
in conjunction with the very prevalent use of copper for sheathr 

ing vessels. 

But while Mr Osier proves that the Pholas and Teredo 
perforate their dwellings by mechanical action alone, he is 
of a different opinion with regard to other species of Li* 
thophagi. ^* If all the boring shell-fish (he says) penetrate 
mechanically, it would be reasonable to expect, that their 
powers should evidently be in proportion to the hardness of 
the bodies which they inhabit : this is found to be the case in 
the different species of Pholas; but the Lithophagi, which 
would have the greatest mechanical resistance to overcome, ap- 
pear to be destitute even of the smallest mechanical force. 
They have nothing which in the slightest degree resembles the 
boring apparatus of the Pholas. On the contrary, their shell, 
as in the bimuseulous conchiferae, is expanded by a powerfid 
.elastic ligament, and closed by two large round internal ad- 
ductors. The valves in most of the species shut close, and 
jtbe foot is hot an instrument adapted for firm adhesioq.^ 

Mr Osier goes on to state, that, in the neighbourhood of 
Swansea, where his observations were made^ four spedes of 
Xiithophagi are found ; and that, from particular attention to 
the haUts of one of these, the Saancava rugoaa (Mytilus ru- 
gosus of Lin.) he has come to form the opinion, that they 
must form their burrows in the rocks which they inhabit by 
means of some solvent secreted by the animal. 

In the first place, he says, it is evident that this animal does 
not bore like the Pholas, for its hole is not quite round, and 
the animal of course cannot turn itself in the burrow. 2. That^ 
being attached by a short byssus, its free motions are in part 
prevented. 3. That the foot of the animal is not an instru- 
ment sufficiently powerful to effect this purpose. 4. That 
the texture of the shell is so soft, that it could make no im- 
pression on the stone without being itself acted on ; and the 
effect of this would be permanent, because superficial injuries 
of the shell are never repaired. 5. The absence of any ar- 
rangement of muscles which might employ the shell with effect, 
"even were it strong enough to act <jn hard stone. And he 
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supports the presumptions to be coHeicted from these data by 
the fact, that many naked animals of the softest texture form 
thmr habitations in limestone. The boring Annelides, he re- 
marks, are innumerable in calcareous rocki;, and are found to 
attack every marine shell, almost as soon as it has acquired 
sufficient thickness to afford them a nidus ; and he illustrates 
this observation by reference to die oyster-shells, so often found 
on the coasts, completely perforated, and occupied by ^^ a kind of 
sponge^ — ^< a fibrous yellow pulp, fiUing a number of irregular 
cells.^* ** The penetration of these naked animals (says Mr 
Osier) leads irresistibly to the conclusion, that a shell is not 
essential to the boring process ; and it wotdd be inconsistent 
^th the simplidty observable in every part of nature, to sup- 
pose that she has provided such difierent means for accomplish- 
ing the same end.^ 

But the theory of a solvent, Mr Osier states, does not rest 
on mere negative proof. It appears imposinble to explain on 
any other grounds the animal^s exclusive choice of calcareous 
matter; a choice evidently depending on its inabiKty to penetrate 
stones of a different nature. In specimens where portions of 
silex have projected into their holes, their progress has been 
found to be stopped from this cause. Where the Saxieavas 
are abundant, and their holes communicating, the shells of 
some are found to be acted on when exposed to the foot of 
others ; and when the shell is penetrated the breach becomes 
filled, not with new shelly matter, but with a firm yellow sub- 
stance, insoluble in a strong mineral acid. A peculiar provision 
is thus given to the animaJ to preserve it from destruction by 
an injury to which it is particularly exposed ; and it would be 
difficult, Mr Osier thinks, to conceive a fact short of absolute 

* Dr R. E. Grant of Edinburgh^ in a paper in the Edin, New Phihsophi' 
cal Journal, October 1886> has ascertained that this ''^brous yellow pulp" 
is a distinct and well-marked zoophyte, of which he gives an interesting 
description, and arranges as a distinct genus, forming the connecting link 
between the Alcyonium and the Sponge, under the name of Cliona ceiata^ 
The prqjecting tubular papille of this animal, contrary to what Mr Osier 
supposes, are distinctly irritable ; and Dr Grant even questions '' whether 
the sharp silioepus spicula, and the constant currents of its papills, do not 
exert some influence in forming or enlarging the habitation of this zoc 
pbyte." 



demoDBti^tion which <!Ould ^e a nore dMsire support to the 
theory of a solvent. 

On the other hand, it must be stated, that Mr Osier has 
completely failed- in his endeavours to detect this scdvent* 
Litmus paper applied to every part of the Saxicavae just taken 
from their holes, shells stained, and sea water tinged with the 
same test, in which animals of every size were kept till they 
died, gave no indication of the presence of an acid. Even the 
water in which a mass of rock containing above an hundred 
Saxicavse had been kept for a week, afforded a precipitate, 
when treated with oxalic aoid, only equal to that obtained from 
the same quantity of sea water. ^* Had the question been pre* 
viously balanced,'^ concludes Mr Osier, ** our inability to de* 
tect a solvent would justify stnmg doubts of its existence ; but 
while all the facts connected with the natural history of the. 
Lithophagi athrd a strong auid consistent support to the theory 
of a solvent, and are opposed as decidedly to the supposition of 
penetration by a mechanical force, the fiulure of the experi^ 
ments. cannot be considered to militate very strongly against 
the only inference to be drawn from die facta.^ 

Here then the matter must for the present rest ; fi^r though 
Mr Osier has given strong reasons for supposing these aninials 
to possess the power of secreting a solvent capable of softening 
the rocks in which they burrow, yet other naturalists, and 
among them Poli, whose anatomical celebrity and talents let 
observation are second to none, entertain a different opinion. 
And as many of these Lithophagi burrow in wood as. well as 
in stone, and, as was remarked by Mr Stark, the same solvent 
which was able to decompose calcareous stones imght be very 
ineffectual when acting on submerged wood, there still seem 
doubts upon the subject, which future observation only can 
i^esolve: 

Mr Osler^s paper contains, besides, observations of much in« 
terest on the Arenicold piscatorum of Lamarck, (Lumbricus 
marinus, Lin.) the TerebeUa conchilega, and some other ani- 
mals which perforate the sand, the whole detail of which is 
highly curious. The Arenicola piscatorum exudes a viscid 
fluid from its anterior portion to which the sand adheres, and 
forms a kind of tube; and the TerebiUa eoncbUega forms a 
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more complete one by a secretion from glands below its head ; 
the Spatofigus buries itself in the sand by tlie action of its 
spines ; and bivalvesy such as the Mya iruncata, effect their 
purpose by the action of their muscular foot. 



Aet. XXII. — Summary for t/ie year 1826, of the state of ike 
Barometer, Thermometer, S^c. in Kendal, By Mr Samueu 
Marshall. Communicated by the Author. 

The following summary of the meteorological phenomena for 
1826, presents, in most respects, unusual results for this part 
of the country. The barometer throughout the year has main- 
tained an altitude not very common for the height of Kendal 
above the level of the sea. This will appear from the mean al- 
titude for the three preceding years; that of 1823 being 29.56 ; 
for 1824, 29.66; and for 1825, 29,64. The greatest height 
of the barometer, 30.78, was on the 19th April, and the least 
28.62, on the 2d December. The mean temperature (47.°8i) 
is also greater than in these years. This is a circumstance 
which has been generally experienced in every part of the 
island. In 1823, the mean temperature was 45.00 degrees; 
in 1824, 46.88 degrees ; and in 1825, 47.49 degrees. It is 
generally admitted that no parallel to the late summer can be 
found, for intense heat and dryness, for the last sixty-three 
years. In this instance, as in the year 1763, the drought of 
the summer has been succeeded by an unusually mild and open 
autumn and winter, so far as the latter season has advanced. 
To the last day of the year, vegetation has maintained much 
of its verdant appearance ; and cattle in this part have been 
enabled to derive the greater p^rt of their sustenance from the 
fields. The dryness of the year is sufficiently proved from the 
circumstance, that only 43.060 inches of rtun have fallen in 
that period ; and within sixteen miles of this town, ( Yealand,) 
but 29| inches have fallen. In 1825, 59*973 inches of rain 
were taken at Kendal ; and in the three preceding years of 
1822, 1823, and 1824; nearly 68 inches fell in each year. 

In this town, the winds from the S. W. may be said to pre- 
vail during nine months in the year ; but in 1826, only five 
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months show this wind to be the moat prevalent As it is from 
this quarter that the greatest quantity of rain accompanies the 
currents of the atmosphere, this drcumstance appears to be an 
additional proof (if any were wanted,) that the greatest quan- 
tity of moisture is conveyed by this wind. In 1823, we had 
198 rainy days; in 1824, 187; and in 1825, 169; but, in 
1826, we have had only 147 days in which rain has fallen ; 
and had it not been for the remarkably wet month of Febru- 
ary, the. number would have been much smaller. 

We have had very little snow, and that with the wind at E. 
and S. E. The rain has fallen, excepting in two instances, in 
very small quantities at a time. 



1826. 



Jan. 

Feb. 

March, 

April, 

May, 

June, 

July, 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 



Barometer. 



Max. 



30. 

30. 

30.27 

30.78 

30. 

30. 

30.15 

30. 

30. 

29. 

30.31 

30. 



1629.:^ 



Min. 



2928.62 






Mean 



2981 44.''5 
00|28.89|29.5a 51 

2925297466.6 

28.85 29.76 m 
1029.6329.87 76 
26129.7080.0285 

29.8429.7681 
0829.3729.73 75.5 
0329.1629.6868 
99129.0229.6365 

28.6929.61 50 
29.61 50 



29.73 



Thermometer. 



Max. Min. Mean 



9^ 
29 
26 

26 
28 
38 
40 

44 
33 

29 
21 
26 



Quantity 
of rainoD 
inchiM. 



30.''50 



41.3710.776 



41.13 
45. 85 
51.87 
61.74 
61.62 
59.97 
53.68 

48.69 
37.15 



Number 

of rainy 

days. 



1.821 



2.255 
2.749 
0.369 
0.763 
3.660 
4.600 
3.462 
4.362 
4.296 



I 



40.24^ 4.078 



47. 81 143.060 



6 
20 
10 
13 
6 
4 
14 
16 
13 

19 
11 

17 



Pteva-I 
lent 
Wind*. 



JS.W. 
S.W. 
N.E. 
S.W. 

N. 
S.W. 

w. 

s. 

w. 

s.w. 

N.W. 
S.W. 
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Art. XXIII. — On the produclvm and formation of Pearls.* 
By Sir Everabd Home, Bart. V. P. B.. S. With observa- 
tions by the Editor on the peculiar lustte of Pearls. 

In examining the organs of generation of the large fresh wa- 
ter muscle, I very frequently met with what are called seed- 
pearls, and these were always found in the ovarium, or con- 
nected with the shell in which the ovarium lay. I at the same 
time accidentally discovered that all oriental pearls that are 
split into two halves have a brilliant cell in the centre. .This, 
however, where the pearl has been bored is destroyed, and 
• Abridgrd from the Phil. Trans, 1826, part ill. page 338. 



upon oasap^fing the me of the ceotnd celi with that of 
of tb^ Oyft». U 19 exactly large enough to ooataia it. The on 
tl^^m^lvea are fanned upon pedicles in the same mannor aa 
th^ yelka^ the pullet^s ^gg^ <^ must, when completely fiarnu 
e^B have a aunilar mode of being diseharged. 

From these facts, I have been led to conclude, that a pearl 
is. finrmed upon the teztcnial surface of an ovum, which,' hav«- 
ing beei^ blighted, does not pass with the others into the oyi- 
duct, but remains attached to its pedicle in the ovarium, and 
in the following season reodsves a coat of nacre at the same 
time that its internal surface receives its annual supply. 

This conclusion is verified by scnne peurls being apheriooi, 
others having a pyramjdid forna^ from the pedicle having re- 
ceived a coat of nacre as well as the ovum. 

It is the nacral shinifig lining tf the caiiral cell that pro- 
duces the Itistre peculiar "to the pearly which cannot be given 
to artificial ones. 

Pearls being composed of concentric layers of nacre, which 
are annual, must be of slow growth, and those of large ^ze, 
can only be found in full grown oysters. 

After making these observations. Sir £verar(| candidly quotha 
from the Philosophical Transactions 1674, No. IQl, p. 11, 
a similar explanation of the origin of pearls, as given.by Christ. 
Sandius, who had it from a Dane, Henry Amoldi, who had 
observed the facts himself, at Christiania in Norway. The fol- 
lowing is the passi^ alluded to. 

^< The pearl shells in Norway, and elsewhere, breed in freA 
water. Their shells resemble those commonly called muscles, 
but they are larger. The fish in them looks like an oyster, 
and it produces a great cluster of eggs like those of craw-fish, 
some white, some black, which latter become white, the outer 
Uack coat being taken off. These e^^ are cast out when 
ripe, and then grow^, becoming like those that cast* them. 
But sometimes it happens, that one or two of those eggs stick 
fast to the ades of the matrix, and are not voided with the 
rest. These are fed by the 'ojster against its will, and they 
grow, according to the length of time, into pearls of different 
^ses, and imprint a mark both in the fish and the shelL'' 

This quotation we have made from Hutton Shavr and Pear- 



sott^s abtidgmeiit ^ the T^HsOeHon^^ md w& inust add the 
MAtkge anoo^tion which they have tAaiie upon it. 
. <^ This Mr ArnoUi bad a vety errcMreioud kfottotl cOtieerBsn^ 
die formation of pearls, whi<ih ate certainty ii6t tb^ i^ggd of ralr- 
' tain muscles and other bivalves in which they are ibund;^ 
i" . . . . • ' • 

OBSBBVATJONS BV 7H£ SBITo'e. 

In the preceding very interesting paper, the origin of jtbe 

seed pearl is, we think, well established. We are disposed to 

: think, bowevier, that Sir Everard is mistaken in ascHfalng tke 

Jut/sire pectdSAr to the pearly and whuA eamvot be gwm t6 6rH- 

final on«tf, to ike naetal Mnmg lining xyfih^ cenvrat cM. ' 

What Sir Everard means by the nqcral Mnimg iiki^ttg of 
the central ceU can be nothing more than the inner surface of 
the pearl when the nucleus is removed ; but that this has no- 
rthing what^er to do with the peculiar lustre of thepearl^JBdy 
he demonstrated by grinding down the flat side of a bbected 
fiearl till the surface of the central shell is entirely removed. It 
will then be f6und that the pearl still retains its peeuliar lustnei 
We are persuaded, indeed, that if each successive annual gfowth 
i^uld be separated from the rest, each concentric sphere fitould 
possess the pearly lustre, and become a parfeet pearL In proof 
of this opinion I have succeeded in detaching one of the annual 
films, and the surface of it is just as peai'ly and beautiful as th^ 
'Whole pisarl from which it was detached^ 
. ^ It is not easy to give a precise sctentifie explanation of th0 
^peculiar lustire of pearls. A p«irly reflexion may be p^Kkited 
by several very thin transparent films being put togdlhei^'as 
takes place in a piece of mica that has been strongly heated.. A 
^similar efiect takes place without heat in some minerals, such as 
4po{^yIIite and stilbite where there is one eminent cleavage^ and 
.wjiere theplates are partially separated* It is still itiore strikingly 
seen in the oxidation upon veiy. ancient glassy where the effect 
is remarkably beautiful. In pearfe, however, the l^t thidwn 
Jbiack to the eyeis not reflected, as in the eases now menfioned, 
merely from the surfaces of the combined filnKV btit also lit tte 
.points of junction of the carbonate of lime and the attiimal mcmk 
.bratie of which the pearl is composed, the substance df the p^l 
not b^ng homogeneous like transparent films* The pink and 
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green tints which appear in the finest pearls sib analogous to the 
pink and green masses which I have particularly examined in 
mother of pearl, and have described in the PhU* Trans, for 1815. 
The unequal mottled surface of the.pearly which resembles that 
of very fine ground glass, presents a distinct reflexion from the 
outer surface, and contributes to disperse and mix the various 
reflexions which come from the interior of the pearl. 



Abt. XXIV. — On the Regtdar Composition of Crystallized 
Bodies. By W. Haidingbr, Esq. F. R. S. E. Commu- 
nicated by the Author. Illustrated by Plate VI.— -(Conti- 
nued from Vol. iii. p. 69.) 

ly ."^Prismatic System. 

The individuals of those species which belong to the prisma- 
tic system, very frequently present themselves in groupes, where 
two or more of them are joined parallel to one of their faces of 
crystallization. Generally this is a face of a rhombic prism, 
whose axis is either parallel or perpendicular to the axis of the 
fundamental form. There are a very few cases, however, in 
which two individuals are joined in a face parallel to one of the 
diagonals of the base of the fundamental pyramid, and this is 
possible only upon the supposition, that the secondary faces 
possess a peculiar hemi-prismatic character ; or in which the 
junction takes place parallel to a face of some scalene four- 
sided pyramid of finite dimensions. These will be considered 
more at large hereafter. 

Among the former there is a class of regular compositions, 
where the junction of two individuals takes place parallel to 
the faces of prisms whose angles are near ISO^. The result 
of it, particularly when three individuals are united, has some-- 
times the appearance of a form -belonging to the rhombohedral 
system, in as much as there is a kind of symmetry established in 
reference to six feces supposed to meet at angles of exactly 120°. 
Such are the compound crystals of arragonite, of the di-pris- 
matic lead^bary te, of strontianite, of witherite, of chrysoberyl, 
of prismatic copper-glance, of sulphate of potash, and others. 
Most of them, in the infancy of crystallographic inquiry, were 



ofCryatMized Bodies, 279 

considered as modifications of the regular six-sided prism ; a 
few are yet enumerated as such by very able mineralo^stg. 
The correct determinations introduced by modem authors af- 
forded them the means of more accurately circumscribing the 
species themselves, — a result which has so frequently rewarded 
the labours of those who study the geometrical properties of 
substances. The general appearance of the compound groupes 
is so much alike in all these species, that from having more 
circumstantially explained one of thiem, the rest will be perfect- 
ly intelligible, at least if we add those observations which are 
rendered necessary by any occurring peculiarities of the crys- 
tallization. 

To this end we select the di-prismatic lead-baryte, or the 
carbonate of lead, and among the forms of the individuals 
which occur in the composition, that of Fig. 1. Plate VI. Fig. 
2« being the projection of it on a plane perpendicular to the 
faces M and /. The crystallographie signs, after the method 
of Mohs, are Pr (ilf ), (Pr+ oc)^ {s) and Pr+ oc (/). To the 
projection. Fig. 2, everything here shall be referred which 
i*elates to the explanation of the regular compositions. The 
faces of composition in this species are parallel to the faces 
of Pr {M)y a horizontal prism of 117° 13'. The result of a 
regular composition of two individuals is represented in Fig. 3. 
The faces, J\i and ,M' are parallel, M is inclined on M' at an 
angle of 126° 34', and ^ on I' at 117" W. This last angle is 
equal to the angle of the prifjn itself, and follows of necessity, 
the angle a being =: 6, and c =: d, b and d being each of them 
equal to one-half the angle of the prism, which is a general re- 
sult, whatever may be the value of it in degrees. 

As in other systems, the composition is often repeated in 
parallel layers, particularly near the plane of junction, as in 
Fig. 4. If the substance of the individuals does not terminate 
at this face, but is continued beyond it, the groupe assumes in 
its transverse section a cruciform appearance, similar to Fig. 5. 
Beside the face of composition no, which is parallel to the 
faces My JIf, another face pq is formed perpendicularly upon 
it, which, therefore, is also perpendicular upon M and 
JIf, and when the re-entering angles at p and J are filled up 
by the increase of the individuals, it is often diflicult to as^ 
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4tertain tli^ir junction, since portions di the faces marked M 
H^l then coincide in one continuons plane. When the re-«h«> 
^mg 4ngles^at n and o are likewise filled up, a six^-sided priftm 
ij»t)f6rfuced, having four angles of \W 18', and two of las** 84?. 
> But it Qttim often, that in the same manner in which one 
hidrvidual is joined to the original one, in a plane of Ms coti^ 
tigudus to 9», Fig. 6, in the same manner also one indiTidiial 
is joined to the same plirallel to the dther face of M^ i:*ondgii* 
tins to the point r. The inclinisition of M on M^ of tht two 
individuals added, is = 720 — (3 x UT 13^+2 x 12S« 34/), or 
;±: 117^ 18'. If all the individuals be continued beyond their 
respective faces of composition, a figure will ensue like tt star 
'with six radii, similar to Fig. 7. The angks formed at the 
fkiiiits w^ produced by the faces M and M'y or M^ and Jf' ^, if 

they should happen to meet, are == 180°+?^^^^-==^^^-^^ = 

188^ 21', the supplement of which to 360° is 171* 89'. 
, In fxrder to show the application pf these rules to nature, a 
fei^ examples may now be given, selected from the varieties 
actually met with ; although even the figures employed in the 
explanation of the theory are found more or less distinctly^ 
and usually with various additional faces, as Fig. 6, at Johann- 
georgenstadt in Saxony, and Wanlockhead in Scotland ; Fig. 
8, and Fig. 6 at Leadhills, &c. Fig. 8 i& a twin-crystal, of 
the di-prismatic lead-baryte, from Nertschinsk in Siberia. It 
is one of those which give the idea of a six-sided prism acu- 
minated by six planes, set on the lateral planes of thef prism. 
The two individuals are joined parallel to a face of M, as ap- 
pears more distinctly in the projection Fig. 9, where the lin^ 
rz represents that plane. The face / and I meet at z^ and 

produce kn angle of 117^18', while the angle at r is = 720^ 

3x117^3^— Sx 121^23 J'=rl26<'84. No re-entering angles 
appear, if the face of composition passes exactly through the 
edges of combination between Pr and Pr + oo . But if this be 
not the case, such angles will become apparent, as in the figure 
10. The difierence of the ahgle z' iram 120° is = iai°23J' 
r-117n8 =4nOJ', that of the angle r = 185*^34'— 1 2^23 J' 
=:4<'30i/; the angles themselves are equal to 184'^10|', and 
l75**49Jr'. Usually these re-entering angles are easily ob-» 
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aervable; they afford an excellent character in ascertainiDg the 
foftn» of the dUprismatic lead-baryte, and in distinguishing 
them in particular from the forms of the prismatic lead-baryt^ 
or the sulphate of lead» when these minerals are found accom* 
fianying each other, which is often the case, as at L^adhill& 
Fig. n represents a very beautiful groupe of three indiTidual% 
joined in. the manner of Fig. 7, in Mr Allan^s eabinet, from 
that locality. The crystals are very much compressed be^ 
tween the &ces / and I 

Hauy has given a good explanfttioii of a composatiob simir 
lar to Fig. 8, without the faces 2 and m, but he has hot been so 
fortunate in.the illustration of what he calls the plotnb carbonate 
tripky a composition nearly similar to the one described above, 
Knd represented in Fig. 6 ; for he supposes here, that thre^ 
Crystals already formed and complete, are joined, and require 
€iaetly 860 degrees of angles to fill up the space in tbe centre 
m^ and thus he actually places the crystals in a perfectly pa- 
rallel pontion, in which th^ would form but one individual ; 
whereas in fact, it is only necessary to trace the positidn of the 
Incfividuals^ and leave to the power 0I crystallization to fill i|^ 
any vacuities^ that may originate in the joining jround a om^ 
tre of several edges, that form a sura short of, or eicceeduig 
360°. He is of opinion, also, that, besides the ode mentioned 
in the composition ot ploinb carbonaU hermirope, there are 
several other ways in which the crystals are grouped. An 
acx!Urate observer will always be able to trace the law which 
requires any two individuals to be joined in such a pdntion^ 
that the axis of revdution is perpendicular upon one of the 
{sees of M. 

The usual crystals of arragonite might be explained from 
drawings executed for (he preceding species, were it not for the 
ififference in the forms which its inmple crystals affect. Fig: 
18 represents one of those discovered a few years ago in the 
'Czinczow mountain, near Bilin, in Bohemia. They are ge* 
nerally modified by various additional facets, at the place of the 
solid angles h and n\ The plane of composition is parallel 
to one of the faces Af, the same as in Fig. IS^ where, mores- 
over, the substance of the individuals is continued beyond the 
face of composition. The last is a Spanish variety. The 14th 
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figure shows the transverse section of another regulariy eom* 
pound groupe /rom the same country. The individual B is 
joined to the individual A, in the plane y, according to the 
general law ; the portion M" of the face nr will therefore be 
parallel to JIf, and coincide in one single plane with the por- 
tion AT, which itself belongs to the individual A. In a per- 
fectly similar manner, the individual C is attached to A, in 
the plane j^^The result is an irregular six-sided prism, having 
three of its edges m, n, and o equal to 1 16^ 16', since they are 
the original edges of the prism M, which has the same angle, 
two edges j> and q z=z 127°28', and the remaining edge r equal 
again to 116°1G'. It is immaterial, whether this edge be 
formed by the substance of the individual A, or by the meet- 
ing of the two individuals B and C, the resultant angle will 
be always the same. This species presents a great variety of 
compositions of the latter kind, many of which have been de- 
scribed and figured by Hauy, to whom we are likewise indebt- 
ed for the discovery of its forms belonging to the prismatic sys- 
«tem, as it had been formerly considered to assume such as may 
be derived from the regular six-sided prism. His method of 
considering the compositions is however imnecessarily complin 
cated, since he assigns particular laws of decrement to the 
planes in which two individuals like B and C in Fig. 14 will 
meet, which must even vary in such species as have diflferent 
angles, whereas they are in fact a mere necessary consequence 
of being attached agreeably to the general- law to <me indivi- 
dual A. 

Both strontianite and Vitherite are usually found in regular- 
ly compound groupes of crystals ; the former often in six-sided 
prisms, produced by the junction of two individuals crossing 
each other, like Fig. 6, but having the lateral angles filled up ; 
the latter more commonly in forms like Fig. 16, the composi- 
tion of which is shown in its projection upon a plane perpendi- 
cular to the faces c, in Fig. 16. The angle of the prism of 
witherite, according to PhiUips, is = 118® SW ; the four edges 
at rst and X will be each = 118® SCV, and the other two, v and 
w, each =; 123° (y. Every one of the faces visible in this groupe, 
those marked c, as Well as those marked g and w, are parallel 
to the axis of the fundamental pyramid* This yields a remark- 
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able difference between tonipositions like Fig. 16, and such as 
are formed from Fig. 7, by the filling up of the re-entering an- 
gles, in the last of which .the whole is bounded by the faces of 
the original horizontal prisms, which are all inclined upon the 
same axis, The faces of composition in the first case pass 
through the edges, in the secpnd through the centres of the faces 
of the compound groupe. The regular forms of both these 
substances are considered as belonging to the rhombohedral 
system, in the last edition of Hauy^s TraUi. Professpr Fuchs 
first ascertained the actual forms of the strontianite of Leogang. 

The four species, described above, not only agree in their 
mode of being joined in regular compositions, but they likewise 
show nearly the same secondary faces. In every general crys- 
tallographic consideration these four speciies are inseparable. 
£ven their history coincides in this important point, that-^with 
the exception of the first only — ^they have all been. taken for 
rhombohedral. They form a curious instance likewise of the 
isomorphism of lead, calcium, baryum, and strontium. 

One of the most curious substances, particularly for its near 
resemblance to certain rhombohedral species, is the prismatic 
copper-glance, the grey copper of Cornish miners. By far the 
greater number even of first rate mineralogists to this day con- 
fflder its form as connected with the regular six-sided prism, or 
belonging to the rhombohedral system of Mohs ; and yet these 
forms are deVived from a rhombic prism of 119^ 35", which is usu- 
ally found in regular compositions of three individuals, crossing 
each oXhex at angles of nearly 60° and IJBO®. The 17th Figure, 
the projection of a crystal in the cabijiet of Mr Allan, would be 
scarcely recognizable for what in fact it is, were we not led to it 
by the re-entering angles or evasures along some of its edges, and 
by the strise, which, as in chrysoberyl and other species, are pa^ 
rallel to the intersection of the face s with the faces of the vertical 
prisms. Such striae are usually met with, and though the entire 
grbupes are not always so well defined as in the case represented, 
yet this peculiarity will be sufiicient to mark out the extent of 
each individual, and to ascertain the law by which it is joined to 
another. This substance, however, occurs also in several other 
kinds of regular composition, which, though they render it more 
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Gomplidated, greatly eiihaiiee the iQtefest.aUiicbed.to (be €oii6»- 
.deratipD of the c)i;yslaUiiie farms of the i^ciea. 

Dr Gustavus Rose assigns a.regU]«r compoatitioualso to the 
^crystals of ziokenite, a species which he first described. (See 
iiiiaJournal^p. 170 One of diem is represented in Fig. 18. The 
|>Ianes of junction here, as in the preceding case, pass through 
4he centres, or nearly so^ of the faces, which limit the. pridm 
whose angles i^roach to 120?. This is tbereforef prc^jcorlj 
faking, the complemeiitary law to the priginalokie; the axis 
of revolution is perpendicular to a face of Fr, the plane of com<- 
position also perpeniilicular to it, and, at the same time^ to an 
acute edge iof P. The faces P and M bounding the orystal^ 
are remnants of those of the horizontal prisms. 
. The reverse, that is to say, the original law, takes place in 
prismatic melane-glance. Fig. 19. " The planes of junction pass 
through the edges, and are parallel to the faces of Fr. Tb^ 
'erystidlographic sign, therefore, will be ... Fr+ do. (Pt+ Q6y 
Pr+oDi 2{f»r}. Pour of the angles iant =116^ SSK^ ^ual 
to the angle of the horizontal prism, and tWo =12^^ ^. UoU 
withstanding this great difference of the angles troth 120% the 
crystals of the substance were long taken for rhombobednd i 
'nay, the substance itself was confounded with red iniver, wrA 
which it agrees almost in none of its propertied, except that it 
likewis^ contains silver. 

The antimonial silver of the Hartz sometimes occurs in acute 
«ix-sided pyramids. Fig. ^, imbedded in, .or rather enveloped 
by, coats of natsve arsenic. These are compound gfoupes^ 
formed exactly in the manner described of the precieding spe- 
cies. There is a distinct, though not very bright cleavage 
perpendicular to the axis of the supposed pyramid ; but th^re 
*are also two directions of cleavage, which produce a prism, 
parallel to the bne, whbse faces are d and d^ with ah angle of 
about 954% contiguous to the apex of that pjrramid. The 
Want of continuity of these faces of cleavage immediately be- 
trays the compound state of the mineral. I have seen at 
dlausthal, in the Hartz, a groupe nearly similar to Fig. 21, of 
two crystals, leaving between them re-entering angles, the axes 
of the prisms forming an angle of about 60^. I could not 
obtain an exact measurement of any of the forms, and more 
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particularly not of that prism, pardl^l to tiie facet of which' 
the compoffltion talc^ place, to decide whether the obtuse ed^ 
of it is greater or fess than 120°. But so much is iiulubitaUe,' 
tkat the crystals neidier are modifications ef the cube, as is 
supposed by Count Botimon, nor can be comprehended in the? 
r4iombohedraI system, as is taken for granted by others. 

' I shall not enlarge here on the regular compositions met 
with in Stembergite, a nevr species, an account of which I 
have laid before the Royal Society of Edinburgh. They nekp* 
ly resemUe Fig. 8. in their projection. No very remarkable 
observations can hie attached to them, and, besides, it would' 
require more particulars than I should properly indulge my-- 
self in, in the present place. 

Araraig the saline substances, occurring in compound crys- 
tals after this law, the sulphate of potash deserves our notice.' 
The angle of the original prism being 120° ^, and regular 
composition of three individuals very frequent, the forms were 
long taken for ihombohedral ones, till Messrs Mohs, Brooke, 
and Levy gave a more accurate description of them. Mr 
Brooke, in particular, describes a composition resembling- 
Fig. 6 in its transverse section, which he obtained from a solu* 
tioB o£ the salt in distilled waten This is not, however, the 
manner in which the usual apparently isosceles six-sided pyra- 
mids are formed. This mode of junction is namely that of 
Figs. 15 and 16, the planes passing through the edges of the 
prisms, and producing a six-sided transverse s^tion of the 
ocqrapound group with four angles of lliO^ 29^, and two of 
119"^ ^, a kind of composition demonstrated likewise by the* 
optical discovery of it by Dr Brewster. As in the prismatic 
melane.glanee, all the faces bounding the compound crystal, 
are such as are parallel to the principal axis of the fundamen- 
tal form. * 

« Saltpetre presents the same phenomenon, as is evident from 
its action on light, as observed by Dr Brewster. The crystal* 
lographic properties have not yet been sufficiently ascertained. 
Dr. Forchhammer, however, informed me, that he actually 
found a difference to exist in the angles of the six-sided prism,' 
hi^rto supposed to be a regular one. 

The figure of snow is so nearly allied in its shape to some 



286 Mr Haidinger <m the Regtdar Composkum ^ 

of the results of regular compomtion here described, that I 
must add~ a few remarks cm this subject, by which it will 
appear, that, though one of the most common substances, 
we are sadly in want of an exact knowledge of the form 
of crystallized water. Except in the treatise of Mohs, these 
forms are uniformly described as belonging to the rhorobohe- 
dral' system, -an opinion rendered highly probable by Dr 
Brewster^s experiments on ice, a substance which shows a- re- 
gular crystalline structure, when examined in polarized light, 
even in plates several inches thick, and exhibits the single sys- 
tem of coloured rings, characteristic of the 'structure of rhom- 
bohedral and pyramidal forms. There is not, however, in the 
whole compass of rhombohedral forms one example of a similar 
formation as the stars with six radii of snow, while it is common 
enough in those species whose forms belong to the prismatic 
system. The low degree of temperature has prevented natu- 
ralists from examining them more closely, the observer him- 
self being one of the chief causes of their speedy destruction 
by the action of heat. Their size is often much more con- 
sidSrable than that of the crystals of many a species exactly 
described in our days. On a clear frosty day, when accompany- 
ing Mr Mohs in a walk from Freiberg to Dresden, I have seen 
thin six-sided plates of ice nearly half an inch in diameter,; which 
were deposited as hoar-frost on the stalks of reeds in a marshy 
place, in the forest of Tharand. But from the exertion of the 
walk, the temperature of our bodies had so much increased, that 
the deiicate flakes would melt on being brought so near the eye 
as the use of the magnifying lens required. These six-sided 
plates were striated parallel to their sides ; the reflection of the 
sun from the broad faces showed a difference of level, in the por- 
tions ^, ti . . 2i, Fig. 9, seemingly belonging to different indivi- 
duals. During the intense cold of last winter, I had an opportu* 
nity of seeing a curious example of crystals of ice, in Berlin in 
one of Professor Mitscherlich'^s rooms, which had been the 
wjiole winter without afire. The flowery deposit, formed by 
a kind of sublimation, on the windows, had considerably in- 
creased in thickness, and presented all over, when atienUvely 
examined, multitudes of crystalline plates, rectangular, and 
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in a parallel position, where longitudinal delineations appear- 
ed, whereas they were six-sided in the spaces, formed by the 
meeting of them, and wherever the delineation appeared exe- 
cuted on a smaller scale. I have attempted to express some- 
thing of this kind in Fig. 22. The ice had mirnh more accu- 
mulated, where the six-sided plates were visible, so as con- 
siderably to obstruct the passage of light. There were even 
crystals, like the one marked a, with a distinct geniculated 

appearance. ' 

The explanation of these phenomena can be scarcely 

giveii but upon the supposition of prismatic crystals. There 
might exist, two species, characterized by diflFerent forms, with 
the same constituents of hydrogen arfd oxygen, as we have 
analogous cases in calcareous spar and arragonite, or in 
the hexahedral and prismatic iron-pyrites ; but so imperfect 
is our positive information in this respect, that we are not 
entitled to consider such a hypothesis as plausible. There 
is one hypothesis, indeed, which might suffice for explain- 
ing all the appearances hitherto observed. Tl^e forms of 
ice might belong to the pyramidal system. The individuals 
forming on the surface of stagnant water would have all their 
axes parallel, and consequently show the single system of rings 
in polarized light equally well as if they did constitute' one 
single individual. For the six-sided prisms, or six-sided plates, 
as produced by regular composition, and the star-like figures 
of snow, we iSnd many analogous cases in the pyramidal sys- 
tem, for instance in tin ore and in rutile. The latter particular- 
ly often shows, compressed prisms, and reticulated aggrega- 
tions disposed upon a plane. Actual observations, however, 
and measurements of angles, are required to show whether this 
opinion be borne out by fact. Rome de Flsle,* Bosc d^'Antic,*!- 
and Scoresby,{ have each observed four-sided pyramids, which 
would add to the probability of the forms of ice belonging to 
the pyramidal system. ^ 

(To be continued,) 

• Crij stall ographie, t. i. p. 4. 

+ Journal de Physique, 1788, t. xxxiii. p. 57. 

X Menu Wern, Soc. vol. ii. part 2d. 
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Ak^. XXV.-*{>n a Remarkable Egect of a Magnet on the 
OseUhMons of the Pendulum of a Clock. By Oeobge 
HABYsr, Esq. F. R. S. Lond. and Edin. F. L. S. &c. 
Communicated by the Author. 

In the latter end of the year 182S, my attention was drawn 
to an experiment mentioned by Professor Gumming, in his 
paper ** on the connection of galvanism and magnetism,^ in< 
Sjerted in the second part of the first volume of the Transac- 
tione of the Cambridge Philosophical Society ; viz. that the 
application of a horse-shoe magnet, beneath the iron pendu- 
lum of a small clock, occasioned an acceleration of the daily 
rate. 

De»rous of repeating the experiment, I applied a power- 
ful horse-shoe magnet as near as possible to the steel-spill or 
index attached to the lower part of the weight of a compen- 
sation pendulum composed of three bars of steel, and two of 
a mixture of zinc and silver. The magnet was applied, about 
nine f. m., and, not anticipating any immediate effect, I left it 
to attend to some other pursuits. Having occasion, however, 
to enter the room again about midnight, I found, to my great 
astonishment, that the clock had stopped. The first impres- 
fflon on my mind was, that I had accidentally stopped it while 
adjusting the position of the magnet ; but, on looking at the 
minute hand, which indicated eighteen minutes after nine, and 
recollecting that I had quitted the room about four or five 
minutes after that hour, I began to suspect, that the action of 
the magnet had suspended the oscillations of the pendulum. 

To determine this interesting point, I communicated mo- 
tion to the pendulum, and, after the lapse of a few minutes, 
observed a sensible diminution in the amplitude of its vibra- 
tion ; and, at the end of twelve minutes after the oscillations 
commenced, the arc of vibration was so much reduced, as to 
suspend.the beats of the clock ; and, in a short time after, the 
continually diminishing arcs of vibration vanished altogether, 
the pendulum being reduced by the action of the magnet to a 
perfect state of rejst. 

Feeling now perfectly satisfied, that the stopping of the 
clock was due entirely to the action of the magnet, I proceed- 
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ed to communicate motion to the pendulum in smaller arcs of 
vibration, and found the beats of the clock to be suspended in 
times proportionally less; so that, in the last experiment, the 
beating of the clock was stopped in the short space of fifty-nine 
seconds. 

On examining the spill or index, to the reciprocal influence 
of which and the horse-shoe magnet I attributed the pheno- 
iodenon, I found it to display the most decided marks of pola- 
rity. A small pocket compass, placed below its extremity, had 
the direction of its needle completely inverted at every oscilla^ 
tion of the pendulum. The south pole being attracted by it 
when quiescent, indicated the kind of polarity it possessed, and 
which might have been anticipated from the necessary position 
of the pendulum. 
Plymouth, % 

February n,\9Sl. 



Akt. XXVI. — On the different Primitive Forms of the same 
Salt produced by a Change in the Nature of the Solvent.* 
By Db Chbistian Wollneb. With Observations by the 
EniTOB. 

In the manufactory of alum at Putchen, near Bonn, Dr 
Wollner had occasion to observe, that in the tubs Ivhich con* 
taiqed the mother waters there were formed crystals of sul- 
phate of iron, which had exactly the same form as alum, that 
is, which had the form of the regular octohedron. Having 
analysed these crystals, he found them to be composed, like 
the common copperas, as follows : 





Wollner. 


BerzdiuB. 


Mitflcherlich 


Protoxide of iron. 


^.36 


26.7 


25.19 


Sulphuric acid. 


28.9B 


28.9 


29.89 


Water, 


45.50 


45.4 


43.92 


Loss, 


0.21 







He made several attempts to obtain similar crystals from a 

* Kastner*8 Archiv, Jur die gesammie Naiurlehre, torn. vl. p. 36i^ or 
FerruflBSc'isi BulLdes Sc. Nat. Dec. 1826> p. 393. 
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■olutioii of ordinary copperas, and also from the octphedral 
sidphtttei by some^mes jdunging into it a crystal of aliun^aod 
aoKietiiiBes.a Grystal of sulphate of iron, but he could not buo- 

CW8CI* 

He now directed his attention to the nature of the mother 
waters, in which this sulphate had crystallized, in order that 
he might find a method of reproducing this solvent at pleasure. 
The specific gravity of these waters was 1.358, and they were 
composed as follows : 

Sulphate of magnesia, with traces of gypsum, 6.635 

Sulphate of alumine, - - 6.295 

Sulphate of the protoxide of iron, - 12.000 

Muriate of the protoxide of iron, - 9.975 

Free muriatic add, - - 0.570 

Water, - - - 64.525 

From this result Dr Wollner was able to reproduce arti- 
ficially a solution capable of yielding octohedral crystals of 
sulphate of iron, by dissolving in water the following salts. 

Sulphate of magneaa, - - - - 11.5 

Sulphate of akimine, .... i6.S 

Sulphate of iron, - - . ' . gg.O 

Crystallized muride of iron, - - 18.0 

Muriatic acid, sp. grav. 1.1 67»^ - - 2.8 

If we now concentrate this solution to a density of 1.358, 
and dissolve in a 1000 partsi of weight of the liquid 1^ 
parts of ordinary copperas, and leave the solution to itself for 
twelve hours, we shall obtain crystals of the sulphate of iron, 
having the octohedral form of alum. 

OB«EBVATION8 BY THB EDITOR. 

The subject of the preceding observations is one of the most 
interesting in crystallography. Several facts analogous to 
those mentioned by Dr Wollner have been long known, but 
he is the first person who has investigated with care the cir- 
cumstances of the experiment, and pointed out the method of 
reproducing the crystals at pleasure. We do not allude to 
the mere change of crystalline forms, which is produced by 

1 ■ ■ " 
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v^iou9 causes^ such as the influence of mechanical mixturesj 
the nature of the liquid in which the solution is made, and 
the influence of substances which combine with the solndon 
at the instant of crystallization ; but to those cases in which 
there is a complete change in the crystalline system, or a pas- 
sage from one form to another which is entirely incompatible 
with it. 

M. Beudant made an interesting experiment of this kind with 
mtrate qfpota^h^ which commonly crystallizes in a right rhom* 
baidal prism^ and nitreUe of soda, which crystallizes in the fbral 
of an obtuse rhombohedrofi. When the two salts are dissolved 
together, the nUrate of soda will crystallize first, if it exists 
in sufficient quantity, and the nitrate of potash will afterwards 
crystallize in prismatic needles. In a short time, however, 
rhombohedral crystals of the nitrate of potash are deposited^ 
and though these were found to contain only small and vari- 
able quantities of nitrate of soda, yet M. Beudant has observed 
them perfectly free of nitrate of soda. 

On another occasion M. Beudant obtained a result the re- 
verse of this. Having made an aqueous solution, containing 
more nitrate of potash than nitrate of soda, there were first 
formed prismatic crystals of nitrate of potash, then rhombohe- 
dral crystals of nitrate of soda, upon which were found pris- 
matic rhomboidal needles of the same nitrate of >soda, con- 
taining some traces of nitrate of potash. Hence, M. Beudant 
concludes, that the change of form in the first instance was 
owing to the {Presence of the nitrate of soda in the solution, 
and, in the second, to the presence of nitrate of potash. 

Other examples of change of system in crystallized substan- 
ces I have had occasion frequently to point out. In 1816, I 
was led to examine crystals of nitrate of strontian crystallized 
in prisms and alsq in regular octohedrons. But upon sub- 
mitting these salts to M. Berzelius, he assured me that the 
one was a hydrous and the other an anhydrous salt. In like 
manner, I found single crystals of sulphate of potash in regui 
lar six-sided prisms, (not the compound bi-pyramidal crystals,) 
and in rhomboidal prisms ;^ but upon transmitting them to M. 
Berzelius for analysis, I learned that the former was a double 
salt, containing one atom of sulphate of potash, and one atom 
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of proto-sulphate of iron. I found also the sulphate qfnkJcel 
in rhomboidal prisms f and inprisms zvith a square basethut these 
4irystals turned out by Dr Fyfe's analysis to be a new triple 
salt, viz. a sulphate of nickel and copper. 

These cases, with several others jvhich might be mentioned, 
-seemed to show that, in all cases where a change of crystalline 
system took place, there was a change in chemical composi- 
tion. This opinion, however^ is discountenanced by M. WoU- 
ner^s result, and also by Professor Mitscherlich^s experiments 
on sulphur^ in which he was able to procure prismatic crys- 
tals by allowing masses of sulphur of fifty pounds weight 
to cool slowly after being melted in an earthen-ware pot, 
while he obtained hemuprismatic crystals like those of naUve 
sulphur, by dissolving sulphur in the carburet, chloruret, and 
phosphuret of sulphur. 

If it shall be found strictly true that the same substaace 
can crystallize in two different forms belonging to different 
systems of crystallization, while under each form it consists of 
the same ingredients combined in the same proportion, there 
arises a puzzle of no ordinary kind in mineralogy. Many ac- 
cordant analyses, however, obtained by the first chemists, will 
be necessary to establish such a result, and, after all, the mi- 
neralogist may pause and consider whether he will believe a 
doctrine contrary to many general principles, or suppose that 
some volatile ingredient may have escaped the penetration of 
the chemist. 

Since this notice was drawn up, Mr Haidinger has infc»:m- 
ed us that he has seen in the hands of Dr Gustavus Rose of 
B^lin, some of the oatphedral crystals of sulphate of iron ob- 
tained by Mr WoUner. The crystals, he assures us, are not 
regular octohedrons, but irregular octohedrons, which are mere 
modifications of the common secondary forms of that salt. 
There is, therefore, in this case, no change in the system of cry- 
stallization, but merely a change of secondary form. 
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Akt. XXVII. — A Description qf some remarkable Effects qf 
unequal Refraction obsei'ved at Bridlington Quay in the 
Summer of 1826. By the Rev. W. Scoresby, F. R. SS. 
Lond. and Edin. M. W. S. &c. 

This interesting paper, of which we propose to give a brief ab- 
stract, was read before the Royal Society of Edinburgh on the 
29d of January 1827. Mr Scoresby hiwl frequent opportuni. 
ties of observing this class of phenomena during his voyages 
in the Greenland seas, and in one of the latest, he saw in the 
lower part of the atmosphere the invertied image of a ship, so 
distinctly and beautifully defined, that he pronounced it to be 
his father'^s ship, which was then about twenty-eight miles dis- 
tant, and some leagues beyond the limit of direct vision. 

In this paper Mr Scoresby describes various phenomena of 
unequal refraction which took place in the sunus^er of 18^ 
about Bridlington Bay, and which he saw from his^ residence 
at Bridlington Quay. These phenomena be has represented 
in minute drawings, and therefore we must refer the reader for 
an account of them to the original memoir, which will be spe^* 
ily published. 

On the S6th June, which was distinguished by unequal re- 
fraction, Mr Scoresby made a sketch of the appearance of the 
Holdemess coast from the window of his sitting-room, which 
was forty feet above the level of the sea at low water, the state 
of the tide at the time. It then occurred to him that there 
might be adifPerence of appearance at another level, and on 
ascending to the attic stoi*y, about sixty feet above the sea, he 
was astonished to find the phenomena altogether changed, the 
coast, now presenting almost its ordinary appearance. Upon 
returning to his sitting-room he found the appearance exactly 
the same as when he had first drawn it. 

He then descended to the cellar flat, about twenty feet above 
the sea, where, on a level platform by the side of the house, 
there was a clear jvi^w of the same coast. In this new position 
scarcely any remains of the refractive influence were seen, al- 
though in the middle position, viz. in the sitting-room, all the 
phenomena of unequal refraction remained unchanged. 

The phenomena continued to preserve their character, as 
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seen from the three different levels, for above an hour, when 
^he phenomena seen from the middle position began to descend, 
ao thi^t, as the heat of the day increased, or rather became more 
general and uniform, the view from the sitting-room became 
nearly the same as that seen from the attic story ; while the 
view frmn the cellar-flat became that which was seen from th^ 
sitting-room. Shortly after mid-day the phenomena of un- 
equal refraction became so striking from the level of the street, 
that they attracted the attention of all the inhabitants in the 
ne^ibourhood. From two till five p. m. the phenomena were 
more indistinct and less interesting ; but, as the heat began to 
abate towards six p. m. the appearances observed in the marhing 
were in a great measure repeated. 

" The occasion,^ says Mr Scoresby, " of the frequency of 
these phenomena dtmng the last summer, and of their exlrar- 
ordinary e^iaraeter, may perhaps be accounted for from a re-> 
markable and sudden change in^ the temperature of the ttt* 
The cool weather of the preceding spring had continued down 
to the beginning of June. The sea, even near the coast, was, 
in consequence, at its winter temperature, whilst the air became 
greatly heated by the fervent glare of an unclouded sun. When, 
therefore, the air near the surface of the jearth became greatly 
warmed, the stratum immediately in cbntact with the sea was 
diil}ed by Hs ooldness, whereby media of unequal denaty and 
r^ractive power were produced. And through these unequal 
media, the rays of light, both from the shipping and the HoU 
demesfif coast, had to pass, to the eye of the observer, an. un- 
interrupted surface of water, in all cases lying between the ob-- 
jects and myself. The passing of the rays of light at. an ex* 
tremdiy smdl angle through the different strata of different re- 
friustiye powers would sufficiently account for most of the phe^ 
nomena observed.^' 



A&T. XXVIII. — On the Elements qf the Four New Planete 

VESTAi JuNOf Cerbs, and Pajjjlb. 

The following elements of the four new planets have been col- 
lected by Francis Baily, Esq. the learned president of the As- 
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tronomical Society of London, who has given them in his As- 
tronomical Tables 'ond Formuke^ a work^ which, with his 
usual liberality, he has printed for the use of his scientific 
fri^Ktsb <The' planets are arranged in the order of their-dis- 
tance from the sun. 

Vesta. 

This planet was ^scovered by Dr Olbers on Miux^h 99^ 
1607. Its mean distance from the sun is ^^SST^STO; that of 
the earth being considered as unity. 

It performs its sidereal revolution in 182S.74^l mean solar 
days ; and its mean synodical revolution is 503,41 days. 

The mean longitude at mean noon at Greenwich, on Janu- 
ary 1, ISSO^ was iii ^TS^ 80" (T 4. 

Its mean motion in its oribit in a mean solar day is 1& 17^ 
9616. Its mean motion in 366 days, is consequently 99^ 9^ 

l6^88: 

The longitude of its perihelion in Jan. 1, 18S0, was in S49^ 
38' M^y 4. According to M. Santini, it has an apparent an- 
nual motion of + 1' 84^, 84. 

Its orbit is inclined to the plane '6f the ecliptic,' in an angle 
of 7^ O' 9^, which, according to M. Santini, has an annual de- 
crease of 0*, 12. 

Its ascending node was, on January 1, 1880, inlOS"* 18 
IS'", 8, which, according to M. Santini,^ has an apparent annukl 
motion of + IS\ 68. • 

The eccentricity of its orbit is O.6699I3O; half the major 
axis being considered as unity : subject to an annual increase, 
according to M. Santini, of 0.000004009. 

The greatest eqiuUion of^ centre is 10* IS' 88*. 

JUKO. 

This planet was first discovered by M. Harding on Sep- 
tember 1, 1804. Its mean distance from the sun is 8.669009, 
that of the sun T)eing considered as unity. 

It performs its sidereal revision in 1598,6608 mean solar 
days ; and its mean synodical revolution in 473,95 days. 

Its mean longitude at mean noon at Greenwich, on January 
1, 1820, was in SOO^ l& 19", 1. 
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Its fnean moHon in its orbit, in a mean solar day, is IS' 3Sr» 
9304 ; its mean motion in 365 days is consequently 8^ 9S 
19", 60. 

The longitude of i\& penhetian^ on January 1, 18S0, was in 
63»8S'46". ^ 

Its orbit is inclined to the plane of the ecliptic in an angle 
of 18* 4/ 9", 7. 

Its ascending node was on January 1, ]8£0, in ITl"" T 40^, 4. 

The eccentricity of its orbit is 0.^7848 ; half the major axis 
being considered as unity. 

The greatest equation of the centre is 29^ 46^ 19''. 

OfiaES* 

This planet was first discovered by M. Fiazzi, on January 
1) 1801. Its mean distance from the sun is 276724d, that of 
the earth being considered as unity. 

It performs its mean sidereal revolution in 1681.3931 mean 
solar days, and its mean ^fnodicai revolution is 466.62 days. 

Its mean lofngitude at mean noon at Greenwich, oa January 
1, 1820, was in 123° 16' 11% 9. 

Its mean motion in its orbit, in a mean solar day, is 12" 50", 
9230; its mean motion in 365 days is consequently 78^ 9^ 
46% 89. 

The longitude of its perihelion^ on January 1, 18S0, was in 
147° T 31% 5 ; which, according to M. Gauss, is subject to 
an apparent annual motion of + 2^ 1", 3. 

Its ortnt is indined to the plane of the ecliptic in an angle 
of 10^ 37' 26% 2 ; which, according to Mr Gauss, has an an- 
nual decrease of (y\ 44. 

liM ascending node was, on January 1, 1820, in 80^ 4V24% 
According to M. Gauss, it has an apparent annual motion of 
+ 1" 48. 

The eccerUricitjf of its orbit is 0.078439, half the major 
axis being considered as unity ; which, according to M. Gauss, 
is subject to an annual decrease of 0.00000583. 

The greatest equation of the centre is 8° 59^ ^2". 

Pallas. 
This planet was discovered by Dr Olbers on March 28, 
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18QS : its mean distance from the sun is 2.772886 ; that of the 
earth being considered as unity. 

It performs its sidereal revolutions in 1686.5388 mean solar 
days; and its mean sf^nodical revolutio9i in 466.22 days. 

Its mean longitude^ at mean noon, at Greenwich, on January 
1, 1820, was in 108<> 24' 67'',9. 

Its mean motion in its orbit, in a mean solar day, is 12^ 48% 
3934 : its mean moti(Hi in 365 days is consequently 77"" 54' 

25%59. 

The longitude of its perVkslion on January 1, 1820, was in 
121^ r 4^,8. 

Its orbit is inclined to the plane of the ecliptic in an angle 
of 34* 84^ 55". 

Its 4iscending node was, on January 1, 1820, in 172*^ 39" 
26^,8. 

The eccentricity of its orbit is 0.241648 ; half the major axis 
being considered as unity. 

The greatest equation of the centre is 27^ 49^ 19^. 

This planet appears to be subject to very considerable per- 
turbations.- 



Akt. XXIX. — Description of the New Mineral called Hay^ 
toritCy drawn up from the Observations of Mr Tripe, Mr 
Cole, Mr Phillips, and Mr Levy.* 

. This very remarkable mineral, which has already called forth 
the ingenuity of some of our ablest mineralogists, was first de- 
scribed by Cornelius Tripe, Esq. who transmitted crystals of 
it to William Phillips^ Esq. for measurement. 

** It was found," says Mr Tripe, " in detached pieces, ac- ' 
companied by small masses of chalcedony, garnet, actynolite, 
talc, and very splendent octohedral oxidulated iron. These sub- 
stances altogether formed a single bunch of considerable size, . 
enveloped by a ferruginous clay in a large lode of very pure 
oxidulated iron, in an iron mine adjacent to the Hay Tor gra- 
nite quarries, Devonshire. 

* Xhe observations of these gentlemen f(Hin three successive articles in 
the Philosophical Magazine, No i. p. 38, Jan. 1837. 
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<< The crystals, which are generally large and well defined, 
are of a brownish-red ferrugmous yellow, and delicate white 
colour. Every crystal has certain planes, smooth and splendent, 
while the others are rough and dull, and is either SMni-trab- 
sparent or translucent. The substance scratches rock crystal, 
and id lustre, colour, fracture, and gtoeral appearance, closely 
resembles chalcedony.'" 

Mr Robert Cole, who examiiied the mineral along with' Mr - 
Tripe, agrees with him in regarding it as crystallized chalce- 
dony, but considering it probable that it may be a new sub* 
stance, they contemplated calling it ffaytarite, in honour of its 
birth*place. 

Mr Phillips has made the following observations upon Hay- 
torite : 

^^ It has only been found in regular crystals, which in ge- 
neral are well defined, the edges being sharp, and the planes for 
the most part brilliant. In dimension they vary from the size 
of a pin^s head to an inch in diameter ; three or four minute 
crystals are colourless and almost perfectly tranisparent ; but in 
general their colour passes from pale brownish-yellow, in which 
case they are translucent, to deep brown and opaque. 

The crystals, however, have rarely been found isolated, be- 
ing commonly grouped together in such a manner as to show 
only about one half of the crystal, but they are easily separa- 
ble ; the planes of separation are bright, and frequently some- 
what iridescent on the surface. 

I have in vain attempted to discover a regular cleavage 
which rarely is absent in crystallized minerals, and it is re- 
markable, that the sur&ce produced by breaking a crystal in 
any direction, is almost totally devoid of lustre, having com- 
pletely the aspect and fracture of chalcedony, and this takes 
place even in the almost perfectly transparent crystals, which 
lose immediately that character, assuming the same degree of 
translucency as is commonly possessed by chalcedony when 
viewed on the fractured surface. Spec. grav. of two crystals 
taken by Mr S. L. Kent 2.5628, S.5862. It scratches quartz. 

The characters detailed in the preceding sentence induced 
the suspicion that it is only a pseudomorphous mineral. 

Whether such be its real character, or whether it is to be 
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fxmsidered a new mineral, its primary form (assuming the 
planes P and k^V es primaty« Plate IV. Fig. 9;) imanMique 
rhombic prism^ differing less than I'' from the proportions of 
a right rhombic prism, and of which the laterid planes' meet 
at the angles of 77"^ and 103% the terminal plane declining 
from one acute angle to the other. Some of the crystals 
forming one large groupe in my possession - are opaque ; in 
others translucency exists; and others again seem to have 
suffered a partial decomposition, having the appearance; of 
being carious internally ; but to what extent soever that ap- 
pearance has taken place, it is remarkable, that the. portion 
remaining of the external plane, however smadl^ is not de-' 
prived of its ordinary lustre, and often is even brilliant. 

Now, if this apparent injury had been the real effect of de* 
composition^ we might expect that the agent producing it 
would, in the first place, have acted externally, and thus have 
derived the external planes of their natural brilliancy ; and 
this consideration again tempted the farther examination, as 
to whether there existed in the crystals thus partially hollow^ 
ed, any stalaictitic appearance of chalcedonic matter. This 
certainly does appear, on a close examination by the h^lp of 
a glass, a circumetance amounting almost to proof, that the 
crjfstah are in reality peeudomorphous^ and that their sub-i 
stance, is chalcedony. The smaller crystals were sometimes 
enveloped by it.*** 

Mr Phillips has given the fcJlowing vmeasurements in refer- 
ence to Fig. 9. of Plate IV. 

Pond 136* & g'ong' 160*38 

e 134 55 g' — h 157 80 



g 147 38 1 156 50 

g9 128 22 V lUd 42 

h 141 20 gi — i 150 8 

i 90 3 k —k^ 77 

k 90 20 k —m 128 SO 

/ 141 25 I — V 162 25 

m 90 14 v — v' 130 22 

n 116 42 m— o 157 20 

V 130 5 i 147 40 

d on A 140 32 
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** The forms,'' says Mr Levy, " and mere inspection of the 
ensemble of the measurements of Hay torite prove that we may 
assume for the primitive form an oblique rhombic prism, the 
lateral planes of which would correspond to the planes g^ Fig. 
9> and the base to the plane m, this base beiqg inclined upon the 
lateral planes at an angle very little greater than a right angle.*^ 

By comparing the angles of the secondary form, calculated 
from the above primitive form, with those obtained by Mr 
Phillips, Mr Levy remarks, that the di£Perences are so smally 
that it may be inferred at once, that the crystals of Haytorite 
are perfectly regular, and that one of the forms, which may 
be taken as their primitive, can di£Per but Very little from an 
oblique rhombic prism, the incidence of the lateral planes of 
which is 115^ 16^, the incidence of the base in each of them 
9QR « SO'', and the lateral edge equal to the oblique diagonal ^ 
of the base." 

" When I first saw," continues Mr Levy, " the drawings and 
measurements of Haytorite, I thought they might be consi- 
dered as pseudomorphic crystals of sphene, because some of 
the angles are not very far from those of that substance ; but 
the preceding investigation proves, that an almost perfect equa- 
lity must be established between the angles of Haytorite, and 
those of any other mineral, before it can be reasonably sus- 
pected that the crystals of the first have only borrowed the 
form of the other ; and therefore, the above suggestion must 
be abandoned. The only substance between the angles of 
which and those of Haytorite there seems to be a great ana^ 
logy, is Humboldtite. First, by inverting the drawings of Mr 
Phillips, the similitude of the forms of Haytorite with those of 
Humboldtite, represented by Mr Phillips in his Mineralogy, 
p. 3M), becomes apparent. The planes P, g^^ d^ A, A:, i, n, v, 
of Haytorite, correspond to the planes A, m, a,^ c, c, a^jg^S 

of Humboldtite, and have the following inclinations, according 
to Mr Phillips : 
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Mr Levy concludes his observations in the ftJlowing words : 
** There is not, therefore, sufficient evidence, perhaps, to say 
that the crystals of Hay torite are pseudomorphic of Humbold- 
tite. The repodtories of the two substances seem to be dif- 
ferent ; for, besides the already known localities of Humbold- 
tite, the Seisser Alp in the Tyrol, and Salisbury Craigs, near 
Edinburgh, I know only of another, which is Utoe in Sweden, 
where, to judge by the specimen in Mr Heuland^s collection, 
it occurs in maeled crystals, and accompanied by apophyllite^ 
carbonate of lime, sulphate of barytes, and bitumen. 

'' In conclusion, it may be said, that if the reasons for sup- 
posing the crystals of Haytorite appear conclusive, there is 
some not unreasonable ground to think they may awe their 
Jiyrm to Humboldtite^ but have been modelled upon crystah of 
that substance^ larger, and of a different variety than those 
which have been met with hitherto^ or otherwise they mtist be 
considered as pseudomorphic crystals of an unknown species.'" 



Art. XXX. — Observations on the Structure and CrystaUine 
Forms of Haytorite. In a letter from Dr Bbewster to 
CoBNBLius Tbife, £sq. Devonport. 

Sib, 
As you were so kind as to send me specimens of the new mine- 
ral recently found in Devonshire, to which you have given the 
suitable name of Haytorite, I need not make any apology for 
addressing to you the results of the observations which 1 have 
thus been enabled to make upon its structure and crystalline 
forms. 

It was impossible to peruse the ingenious observations of Mr 
Phillips, and Mr Levy without being impressed with the opi- 
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nion, that there was in this case a real difficulty worthy of be- 
ing solved, and I had sufficient confidence in the powers of 
optical analysis, to believe that it was peculiarly fitted for con-, 
ducting us to the required solution. As Mr Phillips had de- 
scribed some of the crystals as almost perfectly transparent^ a 
character which does not belong to chalcedony, I confidently 
expected that the determination of the axes of double refrac- 
iioUf and of their relation to the primary or secondary planes, 
would settle at once the question, whether the crystals of Hay- 
torite were modelled upon those of any other substance, as Mr 
Levy expresses it, or derived their form from their owa pro- 
per laws of crystallization. 

As the crystals, however, are not transparent^ in the propcar 
sense of the word, but disperse all the light which passes 
through them like chalcedony, or ground glass, I was disap- 
pointed in this expectation.; but other modes of observation 
presented themselves, which I have no doubt will be regarded 
as sufficient to remove all ambiguity from the results to which 
they lead. 

Having long ago had occasion to examine the structure of 
chalcedony, and to study the way in which it passes through 
agate into perfectly crystallized quartz, I was somewhat pre- 
pared for this examination. If we take a thin splinter of cbal- 
cedony,and examine it with a powerful microscope and polar- 
ized light, we shall observe that it is composed of minute par- 
ticles possessing double refraction, but having their axes lying 
in every possible direction. When the splinter is very thin, 
we perceive even the polarized colours of some of the indivi- 
dual particles of quartz. Hence it is manifest that chalcedony 
is an aggregation of particles of quartz^ having the axes of the 
primitive rhombohedron lying in every possible direction ; and 
as the specific gravity of chalcedony is exactly the same as that 
of quartz, it is obvious that the particles must be cemented by 
a substance of the same density, or agglutinated by the fusion 
of their surfaces, or held together by molecular attraction. 

If the particles thus combined had been particles of glass, 
or of any singly refracting body, the mass would possess that 
homogeneous transparency, through which objects can be dis^ 
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tiii0tly seen, and in wbich tbere is no disperaon o( the pam^ 
light ; but as they are particles possessing d(Mible .reSmotiaOf 
and as the double refraction varies at different parts of the 
crystal^ a ray of light emerging from one part of a particle 
will not enter the corresponding part of the adjacent particle; 
and therefore there must be that dispersion aiul reflection of 
the light which takes place in chalcedony. 
. Upop submitting the Haytorite to the same scrutiny^ I could 
not discover the slightest difference between its optical stroo- 
ture and that of chalcedony. It consists of partides posses- 
sing double refraction, but having their axes lying in al] possi- 
ble directions. Hence arises the dull fracture observed by Mr 
Phillips, and also the want of regular cleavage, which cannot 
possibly take place in a mineral so constituted. The cleavage, 
therefore, which you mention as having been observed by Mr 
Cole, cannot be a regular one, but must be- one of those acd* 
dental planes of separation, which are often observed in granu- 
lar rocks, inhere the mass has no crystalline form. . 

This opinion of the perfect identity of Haytorite< and chal- 
c^dony, i|) mfar as their internal structure is concerned, is 
confirmed by the similarity of their fracture and specific gra- 
vity, as stated by Mr Phillips, but this result only adds to the 
difficulty of explaining the origin of the crystalline forms of 
Haytorite. For as chalcedony has been found in so many 
localities, and in such a great diversity of forms, without ever 
, exhibiting the slightest trace of crystalline faces, we are natu« 
' rally predisposed in favour of the opinion, that the crystalline 
forms of Haytorite axe psetuJomorpfiotiSf or derived from<iK>me 
other mineral. 

We shall therefore proceed to discuss the question, and a 
most important one in mineralogy, whether the forms of Hay<- 
torite can be derived from any other mineral. It will be seen 
from the preceding description of this mineral, that the crys- 
tals of Haytorite are of the most perfect kind, and that the 
faces are derivable, by the laws of crystallization, from an 
oblique rhombic prism, as their primitive form. - Hence it is 
clear, that the faces could not have been imprinted upon fluid 
chalcedony, by the faces of a number of other crystals sur- 
roundmg it. If such a thing were within the limits of possi- 
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Uli^, the edges of the crystal thus formed Would readily be- 
tray its unnatuml oripn. 

' The only sopposition, therefore, which can be for a mo- 
ment admitted, is, that crystals of Hum'ooldtite, (or some un- 
known mineral of the same form as Haytorite,) were imbed- 
ded in some matrix or substance capable of receiTing smooth 
and perfect impressions from their crystalline faces ; that these 
crystals of Humboldtite have been subsequently decomposed ; 
t)iat their ingredients had escaped so entirely, as to leave th^ 
moulds free of any material substance ; and that fluid chal- 
cedony, or chalcedony in a state of solution, had found its way 
by injection, infiltration, op- otherwise, into these moulds, and 
filled them up. In thb way there might be formed crystals 
of chalcedony like Haytorite, having the form of Humboldtite, 
or some unknown mineral. But as the chalcedony must have 
been introduced into the mould by some orifice of sensible 
magnitude, through which also the Humboldtite had escaped, 
it is obvious that this imperfection ought to appear at some 
point of the crystal. We shall not, however, avail ourselves 
of this objection, nor of other difficulties which very readily 
present themselves. We shall freely admit that the HumboldtF- 
ite escaped from the small orifice, and entirely disappeared ; 
that the chalcedony insinuated itself, without leaving any tra- 
ces of its passage ; that Humboldtite, or some unknown mi- 
neral of the requisite form, though now extinct in Devonshire, 
had once existed, and, consequently, that i^oUUed crystals of 
Haytorite may thus have been modelled on the forms of de- 
parted minerals. 

But how will this admission, ample and liberal as it is, ac- 
count for the formation of the crystals of Haytorite as they 
actually occur in nature ? In the specimens which you have 
sent me, the crystals of Haytorite do not exist in an insulated 
state, surrounded by any matrix in which the Humboldtite 
could have formed a mould. They are actually aggregated 
closely together f and when they are detaclied^ the faces uhich 
have, been in contact are perfectly crystallized, without a trace 
of the interposition of any foreign maJtter. Such crystals 
could not possibly be formed in the inanner above-mentioned, 
nor, indeed, upon any hypothesis however extravagant ; and 
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I caimot but exprem my . aurpcisey bow any. p^irsw who )ias 
S(pen the crystals which are bow b^ore me in their coibbioed 
and in their ^parated states could for oin^ moment suppose 
that they were pseudomorphous ones, modelled upon any other 
QiineraL 

, .There is: yet one fiupposition which remains to be made, 
namdy, that the boracic acid, the characteristic ingredi^t of 
Humboldtite^ may h^ve somehow or other been present with 
the chalcedony) and determined it to assume corresponding trys- 
tidline forms^ in. the same way as AI. Beudant (see this Num- 
ber, page 291.9) found that the presence of nitrate of soda 
determined nitrate of potash to assume its crystalline form. 
Without asking what has become of the boracic acid, we may 
state that the crystalline structure which it superinduced would 
£q[^ear in the interior of the crystal, as well as in its exterior ; 
imd th^t the<crystal could, in no sense of the word, be called a 
pseudomorphous one, because it is formed by the usual laws 
of crystallization.. Such' a crystal would also have physical 
properties different from those of chalcedony, in the same man- 
ner as the nitrate of potash, altered by the presence of nitrate 
of soda, has its physical properties changed along with its form. 
But as no such variation of character appears in the'chalcedony, 
luidas no circumstances whatever render such a supposition jh'o- 
bable, we must«abandon it as untenable. 

Although I trust I have now established to your satisfaction, 
what indeed was your own idea a& well as that of Mr Cole, that 
Haytorite has not been modelled upon any other mineral body, 
whether known or unknown, yet we have only increased the dif- 
ficulty of accounting for its crystalline forms by the exclusion 
of that hypothesis. 

The existence, of perfect crystalline forms, without any trace 
of internal crystallization, nay with an internal structure, in 
which the axes of the elementary crystals have every possible 
direction, seems a paradox in mineralogy. The sul^ect there- 
fore deserves the minutest investigation, and will amply reward 
the labours of those who have time and talents for such an in- 
quiry. It may not be unimportant, however, to mention, that 
I have observed in many crystallized miuers^s a deviation from 
parallelism in the axes of their elementary crystals; anditremains 
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to be seen whether tbU deviation is most common in crystallized 
minerals, which have either no cleavage or an imperfect one, 
and to what extent it can go without aflecting the external form 
of the crystal. When we consider what curious composite 
structures exist in apophyllite, analcime, amethyst, chabame, 
mesolite, &c &c. without any corresponding indication of it in 
their external crystallization, the anomalous structure of Hay- 
torite will cease to excite our astonishment. I conceive indeed 
that it may belong to the same class of facts, with this differ- 
ence only, that, in the case of the former, the combined indivi- 
duals have a perceptible magnitude, whereas in the Haytorite 
.they are minute particles or granular crystals. 

In order to illustrate this view of the matter, which is pro- 
posed merely as an hypothesis, let us suppose a compound 
crystal such as the Sidphato-tri-carbonaie of lead^ which, as 
Mr Hfudinger has proved, is composed of three individual 
crystals forming what appears to be a regular rhombohedix)h. 
If we expose this crystal to polarized light, we shall see that 
the axes of double refraction, or of crystallization, are lying in 
three different directions. If the size of the crystal is con- 
ceived to be reduced so that the three individual crystals be- 
come small grains, and if we also conceive that each of these 
grains unites with another grcdn according to the same law of 
composition, the crystallization filling up any* vacuities that 
may be left, we shall then have a mass really granular, and 
which may, without any violation of probability, be supposed 
to possess a regular external structure. A crystal thus com- 
posed can have no regular cleavage, and would exhibit the 
fracture, the imperfect transparency, and the optical structure 
of Haytorite. 

Although this is a mere supposition with respect to Hayto- 
rite, yet the smallest crystal of analcime is actually compos- 
ed of twenty-four different solids ; and I possess crystals of 
amethyst with perfect crystalline forms which are composed of 
many hundreds of individual crystals, one half of which have 
the direct, and the other the retrograde structure of plagiedral 
quartz. Nay, in some crystals of this extraordinaiy mineral, 
the combined individual crystals are so numerous that they re- 
quire a microscope to be seen, and there are other crystals in 
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which their existence can be determined only by the total de- 
struction of the circular polarization, which is possessed in an 
(^posite manner by each pair of the combined crystals. 

I am, Sir, 

Yours most faithfully, 

D. Bbewstbr. 
Edinburgh, 10, Coates Crescent, 
March 1, 1887. 



Art. XXXI. — Account of a New Animal^ which occurred in 
such quaniiiies as to dye Red the Lake of Morat in the 
Spring of 18^5.^ By Professor Decandolle. 

About the end of the winter of 1825, the Lake of Morat pre- 
sented the remarkable phenomenon of bekig covered in several 
places with a red substance, which coloured it in a manner so 
extraordinary that all the inhabitants on the banks of the river 
were struck with astoiyshment. Although this phenomenon has 
only now attracted particular notice, yet it is said to happen 
every spring, and the fishermen express the fact by saying^ that 
the lake is in flower. In 1826 it lasted from November till 
March, April, and even May, — a circumstance which is ascribed 
to the mildness of the winter, and to the low state of the waters, 
which favours the developement of the organic matter which 
produces the red colour. 

During the first hours of the day nothing particular is ob- 
served in the lake, but soon afterwards there are seen long red 
lines, very regular and parallel, along the margin of the lake, 
and at some distance from its banks. The winds push this 
matter into the small bays, and heap it round the reeds, where, 
it covers the surface of the lake with a fine reddish foam, form- 
ing strata of colour varying from a greenish black to the most 
beautiful red. Sometimes yellow, red, and grey colours of all 
kinds are seen, sometimes they are seen marbled, and sometimes 
they present figures like those produced by positive electricity 
on the electrophorus. During the day tbis' mass exhales a 

• Abridged from the M^m* de la Soc, de Pht/s. et D'Misi- Nat ,de Ge^ 
neve, torn. iii. part ii. 
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putrid smell, and during the night the whole digappeaiB, to re- 
appear again the next day. 

When the lake is agitated by h^h winds the phenomenon 
disappears, and presents itself again when a calm returns. 

Several species of fish, such as the perch and' the pike, f>ro- 
bahly from having eaten of this matter, had their outline, and 
even their flesh, tinged red as if they had been fed upon mad- 
der, but without experiencing any inconvenience. Several small 
fish, however, (as Dr Engelhart and M. Treschel both mention) 
which came to the surface to breath and to catch flies, died with 
<x>nvulsions in passing through this matter, an eflect which is as^ 
cribed by some to their having swallowed a portion of it, and 
by others to the putrid ur which existed at the surface. 

MM. Engelhart and Treschel, to whom we owe these in- 
teresting details, first directed the attention of naturalists to this 
subject, and, in coni^quence of this, several bottles, filled with 
the difierent substances, were forwarded to Geneva. These 
substances were examined by Professor Decandolle in so far as 
they were connected with natural history, and by MM. Col- 
ladon-Martin, and Macaire Frincep, in their chemical rela- 
tions. 

When the bottles were opened at the end of tWenty-four 
hours, they exhaled an extremely fetid odour. When the 
contents were poured out, there appeared two substances very 
distinct, viz. a red and very minute matter of a brownish-red 
colour, and another in irregular plates of a dirty green colour. 

By filtering the mass there was obtained a great quantity of 
the reddish brown substance. When placed in water this sub- 
stance swam on its surface ; but if it was obtained without fil- 
tration, and if it was mixed with water, the fluid presented 
three zones, an upper one which contained the substance almost 
pure, a middle one which was water, and an under one which 
was a mass of difierent fragments and mud which had been 
mixed with the brown matter. 

On the first day, the water which separated these two zones 
was perfectly clear and colourless ; but at the end of two or 
three days it had a rose lilac colour, and afterwards a very bril- 
liant red lilac. This colour begins always on the upper part. 
It continues to descend in the liquid ; and it is evident that it 
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proceeds from the bi:owiusb matter which swims above. When 
the vessel is agitated? all the zones'are mixed together, and the 
fluid appears of a dirty lilac, more or less brownish or reddish. 
Hetice it is certain that the colour of the water depends essen- 
tially on the reddish-brown matter which forms the upper and 
floating zone. This matter requires to be examined wi^ more 
attention* 

When we examine it through a lens, there is seen only a 
mass of very minute cylindrical filaments, which seem to be 
what Haljer has described as a purple ccmferva swimming in 
water. By using a powerful microscope, however, the filaments 
are seen marked with transverse stripes, which are often entire, 
and in rings sometimes interrupted. TThese rings are often very 
near each other, and tolerably regular. This state of the rings 
rendered it probable that the filaments were not confervas, but 
belonged to the genus osciUatoria of M. Vaucher. This suppo- 
sition was confirmed by their own proper motions, as they were 
seen to bend and twist themselves, sometimes in one direction, 
and sometimes in another, and with such rapidity as to leave 
BO doubt of their being animals. 

The matter which dyed the lake of Morat red, is a new spe- 
cies of osciOatoriay having its rings less near each other, and' 
less thick than in the osciUatoria subfu^a found in the Rhone, 
and described by M. Vaucher. 

The rings appear to be situated in the interior of a mem- 
branous tube, at least we often see tubular portions of the fila- 
ment deprived of rings, and fragments of rings more or less 
complete floating on the liquid. The colouring matter appears 
to be contained either in the rings or between the rings. It is 
probable that, by the fermentation or putrefaction of these sub- 
stances, which takes place either at their death, or perhaps 
when they are in a diseased state, this colouring matter is dis- 
solved in the water, and forms that fine lilac rose^olour which 
t^minates by developing itself in the water upon which the 
osciUatoria swim. 

The shreds of dirty yellow, which were often mixed with 
this reddish matter, were considered to resemble fragments of 
the thallus of some foliaceous lichen. They are fetid* and a 
little sqft, having nearly the specific griivity of water, and.^re 
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almost all irregular and slashed at the margin. On one side they 
are whitish, and on the other of a dirty green, from half an 
inch to three inches long, and from half an inch to an inch 
wide. Under the microscope they show no distinct trace of 
organization. It is possible that they may be the debris of large 
vegetables which live in the lake, such as the Nenuphars and 
Scirpes. It is possible that they may be substances analogous 
to some species of ulva or rivalia half decomposed ; or it is 
possible that they may be the debris of the skins of the .otfcifio- 
toria^ and be analogous to the body which Professor Vaucher 
has figured iu his oscUlaioria vaginatUf and in all the Nostochs. 
If this last hypothesis is verified, it will tend to confirm the 
idea that the osciUatoria of ISiorat is diflferent from the osciUa^ 
tofia sttbftisca. 

When the oscillixtoria of M orat are placed in water, they ar- 
range themselves on the margin of the vessel in long filaments, 
of a colour which is brown in their lower part, and green in the 
upper part. Does this green part form an integral part of the 
other P Is it the beginning of the formation of a skin P Is it 
a particular age of the oscillatoria 9 or is it a f(H*mation foreign 
to its essence P All these questions have not yet been com- 
pletely answered. Analogy with the other species of the ge- 
qus seems to confirm the opinion, that this green production 
actually makes a part of the developement of the osctUatoria^ 
and is p^haps the commencement of the formation of a skin. 

This new animal may be described as follows, in the lan« 
guage of natural history : — 

Oscillatoria rubescens. 

O. filis cylindricis tenuissimis (yj^ lin. diam.} fusco-ru- 
be8cent'd)us, confertissime annulatis. 

Conferva purpurea aquis innatans. — HaUer, Helv, No. 
2109? 

Hab. in Lacu Morattensi ; precipue hyeme et vere ; mter- 
dum temperie favente valde multiplicata ad superficiem flui- 
tans, et aquam rubram efSciens. 

The gentlemen who undertook the chemical examination of 
the substances above described, found that the red matter was 
composed of 

}. A resinous red colouring matter. 
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2. A green resin. 

3. 'A great proportion of gelatine. 

4. Some earthy and alkaline salts, oxide of iron, &c. 
This analysis demonstrates the existence of an organized 

animal substance, and confirms the opinion of some naturalists 
respecting the origin of products of animal nature which 
have been lately met with by several chemists in a great num- 
ber of mineral waters. 



Art. XXXII. — On a New Class of Electro-Chemical PJicno- 

mena. * By M. Lkopold Nobili. 

In the very curious experiments which we are about to de- 
scribe, M. Nobili makes use of a pile of twelve small elements, 
having a surface of an inch square. He concentrates the cur- 
rent which proceeds from one of the poles in a platina wire 
with a sharp point, which is immersed in the liquid to be de- 
composed. He then conveys the current of the other pole 
into a conductor terminating in a disc, or flat surface of metal, 
wbich is placed in the liquid within half a line of the point of 
the platinum wire, and perpendicular to the current. The 
phenomena which M. Nobili observed, showed themselves on 
the surface of the metallic plane. They depend on the na- 
ture of that plane, and have their origin precisely opposite the 
point of the platina conductor. The liquids employed were 
generally strong solutions of the salts mentioned. 

Sulphate of Copfeb. — The platinum point communicating 
with the negative or copper end of the pile, and a silver disc 
with the positive end, they are both plunged in a solutidn of 
sulphate of copper in the manner already mentioned. Oppo» 
site the platinum point, there is then found on the silver ,/&tir 
or Jive concentric circles^ alternately bright and dark. 

When the ^silver communicated with the negative end of 
the pile, there was commonly formed three small concentric 
circles, by the deposition of copper proceeding from the d^ 
composition of the sulphate. The smallest and the largest 
circle were of a deep red colour, and the intermediate circle 

* Abridged from the Bibh Univenelfe, Dec. 1826. p. 809. 
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was of a elearer tint. These colours are those of the copper 
in the state of oxide, and in the metallic state. A stratum of 
nitric acid passed slightly over the disc, attacked these cUffer- 
ent circles. Those formed by the oxide of copper disappear- 
ed almost entirely, and that which was formed by the o^per 
remained. Four or Jive circles were sometimes formed instead 
of three, and the tints alternated as in the preceding case* 

Upon a disc of Brass Positive^ (that is communicating with 
the positive end of the pile,) there are several different concen- 
tric figures, which, when they are wiped with linen, leave upon 
it traces ol five concentric circles of a clear brass yeUow co- 
lour. Some are clearer than others, and alternate with them. 

Upon Brass Negative there is a deposit of copper, and 
dircles of two alternating shades, as in silver. 

No distinct effects were obtained either with discs of platina, 
tin, or bismuth. 

Sulphate of Zinc— Upon Silver Positive there was a 
spot dark at the centre ; then a clear yellow circle ; then a 
circle of light blue ; and then a fine zone, approaching to yel- 
low. 

Upon Brass Positive there were four small circles proceed- 
ing from the copper. They have two tints, one clearer than 
the other, and alternating. These tints seem to be those 
which distinguish copper in the state of oxide from copper in 
the metallic state. 

Sulphate of Manganese. — ^Upon Stiver Positive there ap- 
j^arfive concentric circles, alternately bright and dark. The 
fifth is more distinct than the rest, and is surrounded with an 
area of a pale yellow, which terminates in a violet tint. 

Upon Brass Positive there are five small circles, alternate- 
ly bright and dark. 

On Bismuth Positive there are four circles. The smallest 
is white, the second darker, the third a pale yellow, and the 
fourth black. 

NiTEATE OF Bismuth. — On Gold and Silver Negative 
there are four or five concentric circles differently coloured, but 
not distinct. The tints of these circles appear to be those through 
which the bismuth passes in its oxidation. 

AcETATf: OF I^EAD.— fOn Gold and Platina Positive. In 
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a few seconds there are formed different concentric circles at 
brilliantly coloured as the Newtonian rings. These rings rise 
the one out of the oth^r, propagating themselves like waves. 
Their vivacity and distinctness depend in a great measure, 
upon the polish of the metallic disc, being weak and confused 
on imperfectly polished surfaces. They resist the action of a 
moderate heat, but they disappear entirely with nitric add. 

From this and other circumstances there can be doubt that 
these rings are thin plates deposited by the acticfi of the elec- 
tric current on the metallic surface.. 

This phenomenon becomes more precise and more varied 
when we multiply the points on the negative side^ and ar« 
range them in regular figures, as a triangle, square, tic* 
There are formed on the disc as many systems of concentric 
rings as there are points, but in place of intersecting each 
other as they expand, like wives, they extend outwards when 
they come in contact, so as to form only a single outline. This 
appearance reminds us of the figures formed by ^and upon vi- 
brating plates, as described by Chladni, Paradisic Qpd Savart* 

A disc of Silver Positive presents also the coloured rings, 
but with less distinctness. No remarkable effect is produced 
by lead, tin, copper, bismuth, and antimony. 

Acetic Acid. — On Gold and Platina Positive there is on- 
ly an uncertain colour, as with acetate of lead. 

AcsTATE OF Copper.— rOn Platina, Gold and Silver Po-, 
sUive nothing remarkable is observed, but it is qtberwise when 
they communicate with the negative pole. On Silver there 
is often toxmed Jour concentric circles, which, when exposed 
to the air, become a deep blue at the centre, then a yellowish^ 
red, then a less deep blue, and lastly, a yellowish-red shade, 
forming a ring wider than the first. Nitric acid makes the 
exterior circle disa{^)ear, but the three interior circles remain, 
leaving the ordinary colour of copper in its two states of ox- 
ide and metal. In the centre is the oxide, and then the pure 
metal, surrounded with another circle of oxide. Platinum 
and gold present analogous phenomena. 

Acetate of Potash, on Silver Positive^ exhibits a dark 
circle in the middle of other three which are four lii^es in 
diameter, and surrounded with a very brilliant fillet of silver, 



314 M. Nobili on New JEledr&^kenUcal Phenomena. 

which is surrounded by an area of different colours which are 
feeble. The dark circle does not acquire its proper tint till 
the instant that we interrupt the circuit. One would say that 
the veil which covers the exterior circle is folded back from 
the centre, at the moment when the action of the current 
ceases. As I have seen this phenomenon only with acetate of 
potash, it merits the attention of philosophers. 

Ac£TAT£ OF Copp£R AND Lead mixed together. — On 
Geld and PlaUna Positive there appears the finest coloured 
rings, as with acetate of lead alone. Is this salt, therefore, 
the only one which enjoys the property of colouring, in this 
manner, these two metals which are the most difficultly oxida- 
ble ? But if these coloured rings proceed, as they appear to 
do, from some of the electro-negative substances in the solu- 
tion which deposit themselves in thin films on the surface of 
these two metals, why does it not happen with other metals ? ^ 

Upon Silver Negative there is formed a great number of 
concentric circles, which are generally arranged as follows r 
In the centre is a dark circle, then a yellow circle bordering 
upon red, then a deep black circle, then a fine ring of pure 
C(q>per, then a circle less black than the third ; and, lastly, a 
zone of a light coppery tint. A stratum of nitric acid passed 
over this series of circles, discovers in the centre a spot having 
the lustre of silver surrounded with four circles of copper in 
the state of oxide and metal, idtemating in the ordinary man- 
ner, and becoming more distinct by a second wash of nitric 
acid. 

Antimokiated Tartrate of Potash, or tartar emetic. — ' 
On Silver Positive there appears five coloured circles. The 
first in the centre is dark, the second is a silvery white, the 
third is azure bordering upon violet, the fourth is silvery 
white, and the fifth is violet, but light without. 

Upon Silver Negative there are five other circles. The 
first is black, the second reddish-yellow, the third black, the 
fourth a bright blue, and the fifth slightly deep. 

Chlorate of Platina. — On Silver Positive there is a 
black spot in the centre, then a circle of an ash colour, then a 
slight iris. On silver negative there is a black' spot in the 
centre, surrounded with a bright circle, then a circle more 
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deep, surrounded with a slight iris, and, lastly, another circle 
almost black. On platina podtvve there is no appearance, bat 
on the same metal negative there are two small circles bor*> 
dering on black round a white circle. 

NiTSATEs OF Copper and SilteH mixed togethev.— -On 
Silver Positive there is in the centre a brilliant circle of silver^ 
then a dark circle, then a second circle of silver, and, lastly, 
another darkish circle. 

Phosphoric Acii>.-*On Silver Podtive there is in the ceii-» 
tre a small yellow circle, then a reddish circle, then a silvery 
white circle ; and lastly, a wide area of difierent xs^ours, be- 
ginning with yellow and ending with lAolet. 

Oxalic Acid. — ^On Silver Positive here are three distinct 
circles, the first yellow, the second reddish, and the third like 
the first, but larger. 

Svbcabbonate of Potash. — Upon Silver Positive there 
is an elegant arrangement of concentric circles, which dilate 
before the eye, and finish by exhibiting i fine degradation of 
tints. I covered the piece of silver with t piece of muslin, to 
see if the phenomenon would be altered by it, but it suffered 
no change. There was no appearance upoi gold or tin jpori^ 
tive. ^ 

Common Salt. — ^Upon Silver Positive tiere was a series 
of concentric circles surrounded with various irises. Thephe* 
nomenon is here more vague than in the preceding cases, and 
it retains its lustre only during a short time. The contact 
of air weakens and confounds a little the tints which are 
in perfect harmony. When the silver disc is stiddenlff heated, 
cdl the rings assume a fine red cohtir, whose intensity varies 
in the different circles ; after which the tints acquire a certain 
permanence. By the action of heat, some of the exterior 
zones disappear, and also part of the central zones. This ac- 
cident does not appear difficult to explain. The arrangement 
in thin plates, of the electro-magnetic substances, begins at the 
centre of the disc of silver, and goes on diminishing to its cir- 
cumference. The exterior strata are of great tenuity, * and 

* This we do not understand. If tlie colours are those of thin plates, 
as the author believes, the thickness of the plates must increase from the 
centre to the circumference. — ^En. 
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are easily dissipated by the action of heat ; while, towards the 
<»ntre, the depoat is much more considerable, but from its 
very abundance there is formed a species of crust, whicdi 
splits by the heat, and is easily detached from the metal. 

On Copper Positive there is an alternation of clear and dark 
circles. 

. On Brass .Positive there are different concentric circlest, 
which, when cleaned with linen, exhibit three or four rings al- 
ternately red and yellow. The red ones proceed from the cop- 
per in die brass, which then loses the zinc in its composition. 
There was no appearance upon tin and platina positive. 

Sulphate of Sodi.— On Silver Positive there are five 
small concentric circles ; in the centre there is a black point, 
then a bright blue cinle, then two dark circles, separated by 
a bright one. 

Urine. — ^Upon iSUver Positive there are different orders 
of very brilliant coloured rings round a dark centre. When 
dried, they are permanent, in contact with the air. 

Urea acts like the preceding, but produces colours more 
definite* 

Urine and Common Salt. — Upon Silver Positive the phe^ 
nomenon is the s^me as in the preceding case, but the colour- 
ed rings, being more numerous, are also more delicate. When 
imposed to heat; they take a fine red colour, without pr«Nlu« 
cing any confusion among their shades. On platina positive 
there is no effect, and on brass and copper positive there is a 
small number of insignificant circles. 

These experiments, which have not been pushed farther, 
lead to ^wp results. ' The first is th^ property, which certain 
ele^tro-negitive substances possess, pf attaching themselves, in 
ceftaip determinate circumstt^nces, to the surface pf some of 
the less oxidable metals, in films so thin and regular, as to pro* 
duce, in a thousand varied forms, the eleg]|nt phenomenon of 
coloured rings, The arts will probably avail themselves of 
this new colouring process, and may perhaps succe^ in >pply« 
ing it to the or^SL^ient of some objects of ]uxury. When the 
electro-negative substances are not deposited on the metals in 
their films, they generally attack their surface, not in a uni- 
form manner, or, as we might at first suppose, by a continued 
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arid deicreasing gradation of intensity reckoning from the 
centre, but at regular intiervals, following, so to speak, a law- 
analogous to that of interference. At the negative pole, where 
the electro-positive substances appear, we observe the same ' 
phenomenon, namely an alternation of circles of oxide and of 
pure metal. This alternation constitutes the second result 
which I have announced. May we suppose that the radia^ 
tion of electric currents follows a law of interference ? There 
exists, without doubt, cerrain alternations, bui new experi* 
ments are necessary to discover their true origin. 
Reggio, November 20, 1826. 



Abt. XXXIIl. — On Haidingeritey a new Mineral Species. 
By EnwABD Turnee, M. D. F. R. S. £. Lecturer on Che- 
mistry, and Fellow of the Royal College of Physicians^ 
Edinburgh. Communicated by the Author. 

In an account of the analysis of two newly discovered minerals 
described by Mr Haidinger in the third volume of this Jour- 
naiy it was my intention to have proposed for the second spe- 
cies, the Diatomous Gypsum-Haloide, the name of Haidiu- 
gerite, in honour of the distinguished mineralogist who first 
^ noticed its existence. In this wish I bad the pleasure to con- 
cur with Mr Ferguson of Raith, in whose cabinet the mine- 
rals were discovered ; but as Mr Haidinger was not at that 
time in firitain, it was thought advisable to make no allusion 
to the subject until after his return. Having now gained his 
assent, I propose to employ the name of Haidingerite to de- 
signate the species above-mentioned, and have no doubt that 
this proposition will be favourably received by mineralogists. 
In a recent scientific tour through the continent, made in 
company with Mr Robert Allan, Mr Haidinger hoped to meet 
with specimens of Haidingerite, and ascertain its locality. But 
in this he was unsuccessful. He could not discover it in 
any of the cabinets which he had an opportunity of inspect- 
ing, not even at Carlsruhe> among the numerous and superb 
specimens of the arseniates of lime and other products of the 
mines of Witticheu in the Black Forest, collected by the Ber- 
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grath Selb, and now in the possession of the Grand Duke of 
Bftden. He ascertained, however, that the hemiprismatic 
g]rpsuin-haIoide agrees exactly in form with pharmacolite. He 
* saw distinct crystals of the latter, having the shape of Figure 
4 of the paper above referred to. They are four-sided and 
eight-sided prisms, with an inclined base, and exhibit the same 
disproportionate enlargement of one of the faces of the prism^ 
Like other species which consist of arsenic acid, lime, and 
water, their origin depends on the oxidation of arsenical py- 
rites, or other minerals containing arsenic, and on the reac- 
tion of the arsenic acid so formed on calcareous spar. 

The crystallized specimens of pharmacolite from St Marie 
aux mines, in Alsace, which have been lately found in cbn- 
nderable number, do not possess any very distinct forms ; but 
in S(Hne of the more regular crystals the faces peculiar to the 
prismatic gypsum-haloide are perceptible. The single dis- 
tinct cleavage, and the slight degree of flexibility of the lami- 
nae, two characteristic properties of the same species, may likc^ 
wise be observed. 

The third species, was recognized by Mr Haidinger in se- 
veral crystalline fragments in the Royal Museum of Berlin ; 
but their locality is unknown. 



Aet. XXXIV. — An Account of Magnetical Experiments 
made in China and St Helena^ with a view of determining 
the Position of the Plane of no deviation in those places. 
By Captain J. P. Wilson of the H. E. I. C. Ship Hythe. 

• Communicated by Petee Baelow, Esq. F. R. S. Mem. 
Imp. Ac. Petrop. &c. 

It is known, that, in the commencement of my expenments, I 
had conceived (for the purpose of generalizing and simplifying 
magnetic results) an ideal sphere to circumscnbe the iron l>ali 
or shell on which the experiments were performed ; and, ac- 
cording to my deductions, it seemed* to follow thcit this sphere 
would occupy diflPerent positions on different parts of the 
globe. I also expressed a hope that the truth of this deduc- 
tion might be verified by experiments. To meet my views 
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dnr this point. Captain Wilson provided himself with, an appa-^ 
ratus like that which I employed at Woolwich ; and the foU 
lowing is his own account of these experiments, from which it 
appears, that, abstracting from the errors of his dipping nee- 
dle, the accuracy of the deduction, is ascertained ; the discre- 
pance between the observed and the inferred position of the 
plane differing very little more than the known error of the 
needle in. London, although the experiments were inade in 
places having dips of contrary denominations, viz. north and 
south. Besides these results, it will be seen that Captain 
Wilson detected in his needle in China a very curious anomaly, 
depending upon the unequal distribution of magnetism in its 
two branches ; and these having been since examined on the 
same apparatus in England by Captain Beaufort, R. N. F.R. S. 
by Captain Wilson, and by myself, they have been found to 
possess a greater importance in the theory of magnetism than 
Captain Wilson supposed,, and a paper is at present before 
the Royal Society on these experiments. It would therefore' 
be improper to enter upon the subject in this communication, 
but you will probably (should they appear in the TVan^ac- 
tums) make them the subject of a future article. The follow- 
ing is Captain Wilson''s account of his experinients on the 
plane of no deviation. 

Having provided myself with a stout deal table, the surface 
of which was planed perfectly true, and also with a dipping 
needle made by Nainie and Blount, with several light hori- 
zontal needles, and with some powerful magnets, on my ar- 
rival in Calcutta I procured a 13 inch mortar shell from the 
arsenal, with the intention of ascertaining the plane of no at- 
traction, which, according to Mr Barlow, should be at right ' 
angles to the dip in all latitudes. 

Some defects, however, in the apparatus, and other circum- 
stances, prevented my obtaining any satisfactory results before 
the ship^s departure. 

On* our arrival in China, my attempts to repeat Mr Bar- 
low^s experiments were again unsuccessful, till at length it oc- 
curred to me, that, if the poles of the needle were not equally 
distant from the pivot on which it turned, all the inconsisten- 
cies would be accounted for which had defeated my foriAer 
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triab \ tcfc althougb) when witbin the influimoe of tb^ baU, the 
needle would be iotiaterially affected, it would, when left to it- 
self, take its natural direction in the triie mimetic meridian. 
I therefore placed the needle on the east or west point of the 
table, and lowered the shell, so that its centre was level with 
die pivot of the needle, in which portion the shell, according 
to Mr Barlow^s experiments, ought not to have any effect. In 
this position I found, that, by rublHOg the needle in different 
parts with the magnet, I could cause a greater, less, or con- 
trary deviation at pleasure, that is, if the south end of the 
needle was attracted by applying the north pole of the magnet 
to the south point, it would cause it to take its true direction ; 
or, if it failed to do so completely, by applying the south pole 
of the magnet betBoeeji x\x^ north end of the needle and the 
centre, it would be accomplished^ and vice versa* 

I am not aware that Mr Barlow experienced the same devia- 
tions in his needle, probably not, as the less the angle that the 
plane of no attraction makes with the horizon, the less the 
needle would be inclined to deviate* Having discovered the 
mode of i'ectifyirig the needle, if I may so call it, I proceeded 
with the experiments, confining myself to the 75th, 80th^ and 
85th degrees of the circle, from the north and south towards 
the east and west, as they were, from the difficulty of getting 
the shell in the exact centre of the circle, the most convenient, 
frequently placing the needle on the east or west points to cor- 
rect it, and found the angle that the plane of no attraction 
makes with the horizon to be, as in the annexed table, the dip, 
as found by my dipping needle, being 31^ 9Xy north. 

Distance from' North to- 



4orth or 
Sonth 
Pointi. 

90» 


wards 

East be- 

low the 

Table. 


North to- 
wards 
West 
below. 


South to- 
wards 
East 

ab^. 


South to- 
wards 
West 
above. 


Mean. 


Inclina- 
tion of 
the 
Plane. 


85 


1.23 


1.32 


1.41 


1.29 


1.81 


54''56 


80 


2.56 


2.69 


2.65 


2.67 


^.est 


55 2 


75 


5.88 


3.83 


3.92 


3.86 


8.87 


54 48 



Mean, 54**55 

^^?®^^^® of the circle, 10.65 inches. Diameter of the shell, 
^^•68 inches. 

II 
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As the shell is abdoe the table on the south side of the east 
and west points, the plane of no attraction dips to the south. 

At St Helena, the dip of the needle being south, I deter* 
mined on following the same process which had succeeded in 
China, but contenting myself with the 80th and 85th degrees, 
as on the 75th degree it became diiBcult to place theshellac- 
ourately in the centre of the table. I found the indinaticm of 
the plane to be as follows. The dip of the needle being 16® 
32' south, 
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Trom North or 
South Poiiits. 
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towards 
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above. 
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West 
above. 
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below. 


Sooth 

towuds 

WcM 

bdow. 
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85 


8.00 


3.00 


3.00 


3.00 


3.00 


72.52 


80 


5.d3 


5.93 


5.78 


6.03 


5.92 


72.48 



Radius of the circle 10.55 inches. Diameter of the shell 
12*68 iQches. 

As the shell is behw the table on the south side of the east 
and west points, the plane of no attraction dips to \he north. 

My various duties prevented the repetition of the experi- 
ments a second time, either at China or St Helena ; luid it 
is necessary to remark, that I cannot depend on the accuracy of 
my dipping needle, as in London, previous to our sailing, it 
showed the dip 68^54^ north, which was 1^ 36^ less than the 
truth. 

The vibrations of the needles entered in the journal, were 
for the purpose of calculating the dip by the method mention- 
ed in Mr Barlow^s work, but little reliance can be placed on 
them, from the difficulty of keeping the magnetic power al ways' 
the same, although, when not in use, the needles were always 

attached to strong ma^ets. 

.1.1 I ■ , 1 1 ■ ■ ill ■ I. ■ I f 

Art. XXXV. — Notice respecting the ZooUjgff of t/ie Falkland 

Islands. * By M. Garnot. 

In the course of the circumnavigation of the globe by the 
corvette la CoquiUe from 18S2 to X8S5, the natural history 

* Translated from the Annales des Sciences Naiurellei. 
VOL. VI. NO. II. APRIL 18JB7- X 
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of the Falkland Islands, (the I^s Makmines of the Fraw^,) 
hitherto so little known, received very careful investigation* 
A short account of the Zoological department has been pub- 
lished by M. Gamot, surgeon and natuffalist to the expedi- 
tion. 

The two principal islands of the group are named Soledad 
and Falkland. The former, indented with a vast number of 
bays, has two principal ones, those of des FrancOM and de 
THuUe. It was at the extremity of a reef of rocks at the en- 
trance of the bay des Francais that the Urania was unfortu- 
nately shipwrecked. Near this bay the remains of the estab- 
lishment formed by Bougainville in 1765 were still visible; 
and, on the south of it, the shipwrecked mariners of the Ura- 
nia formed their camp, of which scarcely a trace remained. 

The Island of Soledad offers scenery but little attractive. 
Its mountains are destitute of large vegetables. The deep 
valleys and some plains are covered here and there with spots 
of verdure ; but the vegetation is scarcely elevated above the 
surface of the ground, except^ where the shrub Veronica de- 
cuBsatay and the grass, Fesiuca JlabeUata^ 4-— 5 feet in height 
occur. 

It is remarkable that the horses, the cattle, and pigs, with 
which Soledad was stocked by the French and Spaniards, 
have not degenerated, though exposed to great vicissitudes of 
the atmosphere. The horses are the most numerous, and are 
met with in troops of fifteen to twenty. They are extremely 
shy, and can only be approached by stratagem ; their flesh in 
the wild state is good, certainly as delicate as that of the oxen. 
The oxen are generally found in pairs, and are obtained with 
diffitulty. The pigs are less diffused, having chosen for their 
retreat the shrubby cover in the neighbourhood of the bay 

de THuile, ' 

The quadruped, however, which exists in the greatest num- 
ber is the rabbit ; burrowing principally on the sea shore, 
and in some of the valleys. They abounded so much in one 
spot that the sailors took them with their hands. Some of a 
violet-brown colour, interspersed with white hairs, and having 
brown ears, is considered a distinct species, and named Lepus 
magellamcus. The Canis antarcticus of Shaw, and mention- 



of the Falkland hlande, 3S» 

ed by Boug^nviUe, the exp^ition did not see. About the 
15th of December they wiere yi&ited by many Phocas^ and ob- 
tained an undescribed species. The BctUena mystketm also 
made its appearance. 

. In birds these islands are moreproliiic. I. Of Bmns of P&xr, 
the expedition found the Vttlhi^r aura^ Falco pcJyaomai Quoy 
et Gaim. F. hiafrionicusj, do. F, NoviB-zaslandice, F. broHHen" 
sis. A angular instance is given of the boldness of this last 
species. Messrs. Blois and Gamot having shot a pair of geese, 
male and female^ one of their young ones was pounced upon, 
and carried off from before their eyes. A speicies of owl, with 
a short tuft, terminates the list of birds of prey. 

II. Passbhsaux. — In this division were discovered seven 
species. Of two species of thrush, one was new, apd has been 
named TurdtM FaOclandAoB. There are also two species of 
Sylvia^ S. macloviatia^ Gam. sp. nov. and the other resembling 
S. cUticolai native of Sicily and Sardinia. A new Emberiza. 
H. mdanodera^ Quoy and .Gaim., the Sternus mUitariSj and 
the new Certhia antarcticm^ Gam. conclude this division. 
The Sternus is the only bird with splendid plumage, and is 
called by Bougainville the Oi-seaua^ rouge. 

III. EcuAsaiEEs.— A pretty new species of plover, Char(i- 
(iriusj)yrocephalus. Gam. and Tringa UrvUlii^ Garn. sp. nov. 
are the first mentioned. The latter is said to be generally 
perched upon ffydroeotyle gymvmxferc^ Lam. Two species of 
oyster-catchers were seen, the Hcdmatopua niger of Quoy and 
Gaimard, and a distinct one, the H. leuccpodtiSy Garn ; remark.- 
able for the pale colour of the feet. The heron ^' Bihoreau 
pouctcre'^ was extremely rare. The Scdopaa: Jangirostris^ 
and the Charad7ius calidris did not differ from those of Eu- 
rope. Of Chionis vaginaUs, Viell. known by navigators un- 
der the name of the white pigeon, a single specimen ^only 
could be procured. A few days before, another had been shot 
far out at sea, about eighty leagues from land. 

IV. Palmipedes.— -Belonging to this extensive order, the 
expedition observed several very interesting species. The 
birds composing it were more numerous than any other, as 
might be anticipated. A new species of grebe has been de- 
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scribed by Messrs Quoy and Gaimard, {Podiceps RoUandii) ; 
and another by M. Gamot, (P. ocdpUaUs.) 

The most extraordinary birds of this order, seeming to be 
almost intermediate between birds and fishes, are the Penguins. 
They cover the shores of the islands in the bay des Francais, 
It is truly amusing to see crowds of them marching quite 
erect, and in regular files. When approached, a signal of 
alarm is given by some one of the company, and they imme- 
diately throw themselves upon their bellies to escape the more 
speedily. If their retreat to the sea be cut ofl^, they are taken 
without difficulty. Their nests, which may be raUier termed 
deep burrows in the earth, are large enough to conttdn the 
whole family, of father, mother, and two young ones. Various 
navigators have remarked the peculiar dissonance of their cry, 
which somewhat resembles the braying of an ass* In the pre- 
sent expedition, the noise produced by them on calm evenings 
put the hearers in mind of the sound of a populace on a day 
of rejoicing. Aptenodytes demersa was the most common, but 
two others were noticed. 

The petrels were exceedingly numerous; above all, the 
stormy petrel, P. pelagica and P. Berardi, Quoy and Gaim. 
Specimens were also procured of the P. gigantea, P. vittata^ 
P. casTtdeaj Gm. and a new species named P. Lessonii by M. 
Garnot, and, figured in the Atlas to the Annales des Sciences 
NaiureUes for 1826. Gulls abound almost as much as the 
petrels, exhibiting the following species i^^Lanu marinus^ L. 
niveuSy L, glaueus, L. argentatfjis^ and L, ridibundus. The 
beautiful Sterna hirundo was not unfrequent ; a second spe- 
cies was observed with a grey head, a specimen of which could 
not be procured. «* 

Three distinct species of cormorant inhabit the islands. Fe- 
lecaffiusjibery Gmel. Carbo leucotiSy Cuv. and one with a tuft 
of feathers two inches in length, a white belly and neck, with 
the remainder of the plumage of a slate blue colour. The 
, Carbo graculus of Meyer, it is supposed is a mere'' variety of 
Pelecanusjiber, 

Only two species of goose presented themselves, Anser leu^ 
copteruSf (of which the female is called A. mageUantca^ by 
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Gmelin,) and A. aniarctieusj Gam. The former runs so 
fast that it is easier to procure a specimen which is flying. 

Of the genus .dnas four species are recorded ; Jna9 cinerea, 
Gmel. {A. brachyptera^ Lath.) has short wings^ and it is easy 
by firing upon a group of them to drive them upon the land, 
when they become an easy prey, from not bdng able to fly. 
The sailors thus killed numbers of them with sticks. It is 
this species which was called race-horses by the sailors in the 
voyages of Wallis and Cook. The second species is the '* Mi- 
louin des Malouines C* the third the *' Canard d bee jaune et 
noir d^Azara;^ and the fourth the Anas supercUiosa of La- 
tham. The flesh of the last is said to be delicious. 



Abt. XXXVI.— On a Remarkable Decomposition of Carbu- 
retted Hydroffen by its Rapid Escape Jrom a Portable Gas 
Lamp. By David Gordon, Esq. Engineer to the Lon- 
don Portable Gas Light Company. In a Letter to the 
Editob. 

. My Dear Sir, 

I THINK it may be interesting to youvto be informed of an ac- 
cidental discovery which my son Alexander and I made when 
starting the portable gas works at Manchester. 

You are aware that the portable gas lamps .are usually fill- 
ed with compressed gas to the extent of thirty atmospheres. 
When proceeding to do so the first time at Manchester, the 
safety valve of the compressing machinery happened to blow 
at about twenty-seven atmospheres. Most of the attendants 
were unacqmdnted with the operation, and as the valve made 
to them an alarming noise, it was some little time before the 
steam-engine, which works tlie condensing pumps, could be 
stopped. When we went to examifie the safety valve, we 
were surprised to observe that all the metallic part of the valve, 
upon which the gas had rushed, was covered with a black 
moist carbonaceous substance, and the contiguous brick wall 
with dry black carbon, the moisture in this latter case having , 
beeii absorbed by the brick. . 

Since that time, my son has repeatedly exhibited the dis 



826 M. Bory de Saint-Vincent on the 

covery, by allowing the gas to rush out with very great vio- 
lence from a portable gas lamp against a piece of white papa*, 
which becomes immediately covered with a black carbonaceous 
deposit. 

The discovery has. confirmed in my mind what I have long 
suspected, that in carbonated hydrogen there is little more 
than a mechanical union between the hydrogen and the car- 
bon, and that during the sudden expanrion of the gas the 
carbon is deposited. 

I should like to see it ascertained if there are any and wh»it 
electric phenomena developed during the operation. — I am. 

My dear Sir, 
88, CoBKUiLL, London, Yours very sincerely, 

fSth Feb. 1827. David Gobdon. 



Abt. XXXVII. — Notice regarding the naturalization of the 
Cochineal Insect in Spain. Communicated to the Academy 
of Sciences by M. Boby de Saint-Vincent. 

I HAVE received from Madrid, says M. Bory de Saint Vin- 
cent, by the hands of the excellent botanist, M. Favon, the 
subsequent note, which I conceive to merit the attention of 
the Academy. 

** Since the publication of the edict of the 29th of March 
1826, by the Consulate Royal of Malaga, the environs of this 
city have exhibited a spectacle exciting both interest and. ad- 
miration — ^the complete naturalization of the Cochineal insect. 

*^ Dr Joseph Pr^sas, known in Europe from having served 
as private secretary to the Queen of Portugal during her resi* 
dence in Brazil, drew up minute instructions for the cultiva- 
tion of the Nopal, as well as for the breeding of the Cochineal 
itself. These instructions were published in Malaga at the 
commencement of the year 1825. To secure a portion of one 
of the greatest sources of the riches of the New World became 
at once an important object. Plantations of Cacti were made, 
the insect was obtained, and the instructions having been scru- 
pulously followed, the result has been favourable beyond the 
most sanguine expectations. Spain has secured a source of 
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riches which no other country in Europe possesses, and pro- 
bably never will possess. 

^' Dr Presas has not only shown an intimate knowledge of 
natural history, by the publication of his Memoir, but also his 
patriotism, by the zeal and activity with which he himself has 
superintended an experiment, already productive of a liberal 
harvest." 

Having been many times at Malaga at diffiexent seasons, I ' 
have it in my power to bring forward some facts which will ' 
prove to the Academy, that it is not without reason this emi-. 
nent Spanish botanist considers the acclimation of so precious 
an insect to be permanently secured in his own country. The 
temperature of Malaga is one of the most uniform in Spain. 
Frost is unknown. The thermometer never falls, under any 
circumstances, below eight degrees of Reaumur. The sugar- 
cane is cultivated in the open air, as well as the cotton-plant, 
from which large revenues have been derived during the last 
fifteen years. I have seen the Schinus MoUe (the Peruvian 
mastic-tree) produce its fruit, and the custard apple and plan- 
tain trees ripen theirs everywhere without protection. There 
are t^w plants of the Flora Mlantica of Desfontaines that I 
have not found there, and Cactus covers naturally all the mari- 
time rocks. The quantity of the latter plant is so consider- 
able, that trouble was never taken to cultivate it, though the 
fruit under the common name of Figties de Thuna^s^ was, dur- 
ing its season, the principal support of a large proportion of 
the poor population. It is the employment of women and 
children to gather it and convey it to the market. If we con- 
sider that it scarcely ever rains in Malaga, and never at the 
period when moisture would be injurious to the cochineal, it is 
clear that no country eould be better chosen to rival Mexico 
in this production. Another proof of the favourable nature 
of climate is, that my friend M. Zea and myself planted cof- 
fee-trees in the open ground, and sowed a bed of the Indigo- 
fera Anily which passed two winters without injury, and was 
in abundant fructification when we left the place.— -4nnafe« 
des Sciences NatureUes. 
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Art. XXXVIIL— zoological COLLECTIONS. 
1. PaoFE8SO& Harlan on the Mammalia ofNonth America. • 

Professor Harlan enumerates 14T species of Mammalia as inhabiting 

North America. 

Of these several are entirely new, and not before described : eleven 
species we fiMsil^ and no longer exist in a living state^ in this^ or any 
other country i many were imperfectly noticed, or erroneously described ; 
others merely indicated. In several instances species, and in three or four 
cases, genera, have been confounded. 

With r^ard to the distribution of the North American mammalia, 
they are thus divided— 1,19 are Quadrupeds, «8 Cetacea. 

To the order Primates belong, 1 species. Pachydermata, 8 

Camivora, - 60 Ruminantia, 13 

Glires, - 37 Cetacea, - 88 

Edentata, - 6 . 

147 
Twenty-five species are common to both Continents, without including 
the cetaceous animals, vis :-^ 



Of the Mole, 
Shrew, 
Bear, 
Glutton, 
Otter, 
Wolf, 
Fox, 
peal, 



1 species. 

% 

1 

1 

1 

8 

8 

% 



Fossil, 



Weasel, 

Beaver, 

Field Mouse, 

Campagnol, 

Squirrel, 

Deer, 

Sheept 



Total, 



8 
I 
1 
1 
1 
8 
1 
4 

85 



S. Account of a remarkable Extinct species of Beaver, 
Osteopera, Harlan. 

CHARACTERS. 

r Incisor 8. 
f superior 10.< Canine 0. 

Dental formula.- Teeth SO.^^ jKrI: 

t^ inferior 10. < Canine 0. 
Q Molar 8. 

Inferior incisors^ slender, laterally compressed, nearly pointed, not ap- 
proximate, convex anteriorly ; molars nearly similar to those of the beaver ; 
head very broad and flat ; snout rapidly attenuated ; eyes widely separat- 
ed ; zygomatic arches exceedingly large, descending beneath the inferior 
molars, scabrous and convex externally, forming within large osseous 
pouches communicating with the mouth, anterior to the molars ; lower 
jaw proportionably small and slender ; the condyloid extending above the 
coronoid process. 

* From Harlan*s Fauna Americana, 



Professor Harlan on the FosM Beaver. SS9 

Species, 

l,^(hie9pera platycepkala. 

Char. Essewt. Head flat, ▼entrioose al the aides; sixmt obtme ; eyes 
widely separBted* 

OzMBNSioKS of the cranium compared with that of the fViU grown 
Canadian beaver: (the extremity of the snont of the Osieopera, together 

with the upper indurs, have been destroyed.) 

N^ Gemu. CaHor fiber. 
Total length of the skull^ - - Indies • 6 

.Length ofthe frontal bone, - - 9 S 14 

Breadth of do. - - - 18 10 

Length of the parietal bone, • - SO 17 

Breadth of do. • - -S3 16 

Length of the zygomatic arch, • - 3 6 SO 

Breadth of do. - - - 8 18 

Width across from one zygoma to the other • 4 4 

Breadthof the palate bones between the molars, - 4 8 

Length of the sygomatic fossa, - m 17 S S 

Breadth of do.- • - 19 10 

Length of the lower jaw not including the incisors, 4 4 

Breadth of the ssme including the molars, • 13 .15 

From the top of the coronoid process to the base of 

the jaw, • <- - 1 9 8 4 

Description. Frontal bone ne&rly double the length and breadth of 
that of the common beaver,, flat and scabrous, forming on each side a 
semilunar ridge, projecting into the orbits ; orbit of the eye small, and 
nearly circular, which is due^ principally, to the extraordinary devdope- 
ment of the zygomatic processes of the temporal and jugal bones, which 
are produced downward and backward, so as to conceal the posterior half 
of the lower jaw, together with the teeth, anteriorly arched, scabious, and 
ventricose ; the jugal portions being devdoped anteriorly and inforiorly, so 
as to form on each side a bony antrum, or cavity, capaUe of containing in 
all two or three ounces of fluid, and communicating with the mouth by 
large oblong openings, immediatdy anteriw to the molar teeth ; the cavity 
projecting posteriorly into the orbit, with which it has no communication ; 
anterior to the orbit, above the cavity, is a bony canal, capable of admit- 
ting the little finger, somewhat analogous to the Infia orbitar foramen ob- 
served in the skull^the genus Coma. 

The structure of the inferior jaw is equally remarkable, and adapted in 
every respect to the peculiarities of the upper jaw ; the whole of the lower 
jaw is more slender and narrower than that of the beaver. In order to 
adinit a free passage from the bony cavities into the mouth, the molar 
teeth and alveolar processes of the lower jaw are elevated, and the latter 
are separated fWmi each other anteriorly, so as to leave a capadous open- 
ing, of an ovd form, from the sack into the mouth ; the coronoid process 
very small, and not projecting so high as the condyloid ; the latter also 
small, rounded above and compressed; angles of the lower jaw rounded ; 
the inferior incisors slender in proportion to those of the beaver, arched on 
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ihc anterior surface^ not approximate^ sightly divergent at their extieBii<- 
ty, somewhat analogous to the incisors of the squnrel ; the ciownt of the 
molars wte plaiiiy though ihey do not appear to have been madi worn, and 
are traversed by three, sometimes four folds of enamel, which, in several 
of the teeth, have no connection with the enamel which encircles them ; 
in others they«eoiiriist of re-entering folds^ as in the teeth of the beaver ; 
thus displaying, in a remarkable manner, the extent to which this portioit 
of the structure of the teeth may differ in the same individual : in those 
instances, where the transverse plates of enamel are distinct irom the en- 
circling enamd, there are no grooves on the side of the tooth ; hi other 
instances, the sides are grooved^ as in the teeth of the beaver, except that 
portion buried in the socket, which is smooth in most instances. In all 
other details, this skull bears the closest analogy to that of the besver. 
The animal was fhll grown, as is evinced by the teeth, and other particu- 
lars. 

Habit and Locality.— Nothing fiirther is known eonoeming the his- 
tory of this animal, than that its skuU was found more than diirty years 
ago on the shore of the river Delaware, and presented to the Philadelphia 
Museum ; when first discovered, it was nearly perfect ; by rough usage it 
has since lost the upper incisors, and part of their alveoles. This cranium 
has been frequently examined by the curious, and by them r^arded as a 
Itisus natura ; the charaeten which it preeents are certainly unique of 
their kind ; the bony cavities communicating with the mouth, which must 
have served as reoeptades for provision, 8xc. distmguish this skull ftom 
that of all other animals, and partienlarly the beavers, to which, in other 
respects, it bears so near a resemblance. That it is not a monstroaa pro* 
duction of nature, is ftdly demonstratted by the well-defined characlen of 
the jaws and teeth, as well as by the harmonious adaptation of its varioos 
parts. It is farther, not in the least degree fessilised, nor does it appear 
to have been totally buried in the ground, inasmuch as one side of the jaw 
has been bleached by exposure to the sun. 

The first question which presents itself fox solution is, fVom whence came 
the animal ? are we to consider it as the type of a genus winch has become 
extinct and yet not fbasil ? or does it owe its present locality to accident, 
hftving been brought from some distent and unexplored oonntry,and here- 
tofore escaped the eye of the naturalist ? 

The present existing genera to which it is most nearly allied, being 
known to inhabit only Europe and America, would miHtate against the 
latter opinion, and induce us to-believe, that this auimid did inhabit the 
countries near which its remains were first discovered, its residence^ like 
that of the beaver, being on the banks of rivers. 

The skull being recent, and not in the least decomposed, the animal 
could not have been long dead when first discovered. It is most probable, 
that, in the instance before us, we are presented with the remain^ of the 
type of a genus, which has become extinct since the settlement of North 
America; or, if it still. exists, has retreated to the most ii^acoessible and 
unexplored forests, which is at least very uncertain. It is more than pro- 
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bable that many species haye disappeared^ and awendnly 
present state of the sorfiuie of our globe. 

Suppose an itnimal to inhabit the shores of the great tiTen 
previous to the discovery of this continent^, and not to be endowed with 
the instinct of emigration, to become surrounded by the habitations of d^ 
vilised man-^hemmed in/and cut off from ail reaourcesiiy the mardi of 
dviiization, the natural consequences would be deatruction. 

It may be necessary further to remark, that all the fossil beavers hitherto 
discovered resemble the recent species. 

3. Account of the. Rocky Mountain Sheep, 
Genus, Capra. 8p. C montana, 

Ovis montana, Qrd, Jour. Philad. Acad. Nat. Sciences, vol. L part 1, 
p. 8, 1816. Mupicapra americana, Blain* AntUope americana, IJjttB. 
Nouv. Bull. Soc* Phil. 1816, p. 80. Massama sericea, B^ifin. Amer. Mon. 
Mag. 1817, p» 44»* Attiilope lanigera, C. H. Smith, Trans. I^inn. 8oc. 
p. 38. 1822, Tab. 4, vol. xiii. Rocky Mountain Qoat. . 

Char. Essent Horns short, conical, slightly curved backwards, black, 
and slightly annulated in the old animal ; the colour of the animal en« 
tirely white, tonished with bng silky hairs, and a fine wool beneath the 
hair; no mane. 

DiMBMSioNS. In bulk it exceeds the sheep. 

Djescbiftioi^ Body elongated, but little elevated on the legs; &eial 
line straight ; ears rather long and pointed, covered on the inside with 
longihairs ; the neck short ; the tail stumpy and directed upwards; the 
whole structure of the animal robust ; the eolour ii entirely white ; the 
bulk of the animal is considerably increased by, a thick coat of long 
sti^ight hair, of a yellowish tinge ; side of the lower jaw, and beneath the 
throat/ fiirnished with a long beard ; beneath the long hair, the skin is 
covered with a close downy wool, of a clear white ocdour, and in young 
animals feeling like unspun cotton ; on the feast and 1^ the hair is short 
and close, similar to that (^ the sheep iond goat; the eye-lashes are 
white ; the horns are about five inches long» above an inch in diameter 
at base, bending slightly backwards, having two br three annuli, and ter^ 
minating in a point not always obtuse ; the l^;s exceed in thickness those 
of a calf ; the fetlocks are short and perpendicular, and the hoofs are of a 
jet black, high, broad, and vrith deep groovea in Uie soles. 

Bemakks. Like the Goat, the fiidal line is nearly straight in the C. 
moniana, this line being more or less arched in the sheep and antelope. 
Like the goat, the (7. numtana is furnished with a long beard ; the sheep 
and the antelopes being destitute of this appendage. 

In the form and size of the hoofs ; in the direction of the tail ; in the 
form of the snout ; in the strength and proportion of the limbs in particu^ 
lar and of the body in general, our animal resembles the goat, and is un« 
like the sheep and antelopes; the latter animals have, besides, never 
been known to possess, a covering consisting of fine long hair, and wool of 
exceedingly delicate texture^ whilst, in this respect, our animal bears a 
striking analogy to the Cashmere Goat. Though the horns are at be&t 
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uncertaiii characters, varjring as they do in fbrm, in similar species^ yet, 
even in this respect, our animal ofiers stronger analogy to the goat than to 
the nearest allied oongenera. 

The horns of the yoang male goat are very similar to those of the 
Capra montana. 

Habit and Cooxtkt. For the following information oonoeming this 
highly interesting aninml, we are under many obligations to Major S. H. 
Long, heing chiefly the copy of a letter addressed by him to the Philadel* 
phia Agricultural Society. 

** The information I am able to fiimish, was obtained on the late expe- 
dition to the sources of St Peter's River, &c. and was procured principally 
from Donald M'Kinzie, Esq. (of the family of Sir Alexander M 'Kiniie,) 
stationed at the junction of the Assiniboin and Red Rivers, in the capacity 
of chief foctor for the Hon. H. B. Company on that station ; the intelli- 
genoe furnished by this gentleman was from personal observation. 

** The Rocky Mountain sheep inhabit the elevated region comprised in 
that portion of the mountain range from which its name is derived, ri- 
tuate between the forty-eighth and sixtieth parallels of north latitude.* 
They are found in great numbers near the head waters of the north fork 
of Columbia River, where their flesh constitutes the principal food of the 
natives. The country at the sources of Muddy River, (Marais River <^ 
Lewis and Clark,) Saskatchawin and Athabaska Rivers, are also inhabited 
by them ; but they are said to be less numerous on the eastern slojie of 
the Rocky Mountains than upon the western ; they are seldom or never 
seen at a distance from the mountains, the climate and productions of 
which appear best adapted to their nature and mode of life. In summer^ 
they resort to the peaks and ridges in quest of pasture, but retire to the vaii* 
leys in winter. The size of the animal is nearly the same as that of the com- 
mon sheep ; their fleece is white, interspersed with long hair, protruding 
beyond the wool, and standing erect on the surface of the body, which 
gives them a shaggy appearance ; their homs are short, merely projecting 
beyond the wool of the head, and slightly arcuated backwards ; these, to^ 
gather with their hoofo, are black, while the other parts of Xhea bodiea 
aie uniformly white ; liieir flesh has a musky flavour^ and is, at best, im* 
aavoury. 

** They are qf easy access to the hunter, who seldom pursues them un- 
less compdled by hunger. Their fleece is esteemed of little value by the 
traders, and is used only as a covering to the feet during winter ; theur 
skin is of a remarkably thick and spongy texture. It has been asserted by 
good judges, that the alky fineness of the wool is not surpassed by that of 
the Cashmere Goat.'' 

* Levis and Clarke obierved this animal as low as fbrty4ive degrees of north 
latitude. Vid. Esped. tip the Miuouri, voL iL pp. 35, 49. 
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Art. XXXIX.— decisions ON DISPDTE^D INVENTIONS AND 

DISCOVERIES. - 

Profe^jtor Lesb'e's Apparatus for Aiceriaimng the Speciflc Gravity <^Pow* 
ders, not invented by him in 18S6 ; but by H. Say, Captain of Engineers, 
in France in 1797. 

In the year 1B26 there appeared in the Annals of Philosophy, Na 64 
and in the Journal of the Royal Institution, No. 42, a drawing and descrip- 
tion of an apparatus for ascertaining the specific gravity of powders said 
to he invented hy Professor Leslie. The editor of the Annals considers it 
as a great hoon to philosophers, and after its description, he adds : 

** Such is the professor's process, which appears to us remarkably in- 
genious as well as beautifully simple, and we shall see from some of the 
results which it has already afforded, that it must furnish important aid 
to the natural philosopher in his researches." 

Although we should have been disposed to welcome such an auxiliary 
from any part of the world, but particularly from our own good city, yet, 
as the invention thus highly lauded, has been known In England and 
France, and published in English and French, thiety years ago, without 
having furnished any aid to the natund philosopher, we fear that its re- 
vival, without one single improvement, or even diange, is not likely to give 
any new impulse to scientific inquiry. * 

The preceding fact has been made known to the scientific world by Ba- 
ron Ferrussac in his Bulletin des Sciences Math, Phys. et Chim. for De- 
cember 1826, in the following notice. 

" On the Pretended Invention of Mr Leslie" — " From iheBuU, des Sc, 
Math, of September 1826, No. 117, we learn that Mr Leslie has invented 
an instrument for measuring the density of powders. As the description 
of this instrument agrees perfectly with that of the stereometer invented' 
twenty^nine years ago Jby a French engineer of great merit, who unfortu- 
nately fell in Egypt, M. H. Say, it is proper to announce to Mr Leslie 
that he has made a mistake in attributing to himself the honour of this 
discovery, which he will find published, with drawings, and a complete de- 
scription, in vol. xxiii. p. 1 of the Annates de Chimie for 1797. This in- 
strument, too, having been actually executed, was often used in measuring 
specific gravities, particularly that of gunpowder, and it still exists in the 
collection of the Polytechnic School." 

After reading the preceding passage, we turned up the 2Sd volume of 
the Annates de Chimie, and found that the invention published by Mr 
Leslie is perfectly identical with that described and drawn by Captain Say, 
Mr Leslie's drawing is indeed an exact section of Fig. 3 of Captain Say's 
paper, the tripod which contains the instrument and the frame which sup- 
ports the pully for raising the lid, being lefl out in the professor's sketch. 

Captain Say remarks, that his instrument furnishes us with the means 
of measuring the volume of liquid bodies, soft bodies, porous bodies, and 
powders, as well as that of solids. His description of it occupies twenty^ 
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$e9en pages, and contains not only the fiiUest practical details, but a learn- 
ed mathematical investigation cf the theory of the instrument. 

This instrument was too ingenious not to excite attention in £ngland, 
and Mr Nicholson, one of our most learned and ingenious editors, published 
a full account of it, with all Captahi Say's figures, in the first volume of 
his quarto Journal of Natural FhUotophy, a work to the third yoluDie of 
whidi Professor Leslie was himself a contributor. 

We hope that those who, without happening to know of the invention 
of Captain Say, have ascribed it to anodier person, will yet do justice to 
the memory and talents of that able, but unfortunate soldier. 



Aax. XL.--.HISTORY OF MECHANICAL INVENTIONS AND 
PROCESSES IN THE USEFUL ARTS. 

1. Mode <f Heating Water for a Baih. By Edwakd Deas Thomson, Esq. 

Bt means of the following coutrivance» Mr Thomson has obtained a bath, 
containing forty gallons of water, at a temperature of 98° Fahr., in half an 
hoar from the time of lighting the fire, and with only 7 lbs. of coal. 
The whole expence was SJd. or 3d., exclusive of the tear and wear of the 
apparatus. ^ 

A cylinder cc, Plate IV. Fig. 8, eighteen inches high^ and nine inches in 
diameter, is surrounded by a spiral pipe at least an inch distant from it. 
This pipe communicates with the cistern a above the apparatus by the 
pipe bb, whose other end descends into the cylinder at c. The water con- 
sequently passes from the cistern through hb into the cylimler, and thence 
through the pipe d into the bath. When the cock/ is opened, hot water 
will flow from the cylinder throi^h d into the bath, and its place will be 
instantly supplied by cold water through bb, a constant current of water 
being thus kept up through the boiler cc,'whieh becomes heated in its 
passage. The degree uf heat may be regulated by partially shutting or 
opening the cock JI An open safety-pipe e rising above the level of the wa- 
ter in the cistern, allows the sjteam to escape in dase of the water boiling 
when the cock/ is shut. 

If we suppose the pipe b to terminate in the bath, and the bath to rise a 
little above the level of the pipe/ the cistern may be dispensed with. In 
this case cold water must be poured into the bath till it rise above the levd 
of the pipe/ The water heated in the boiler will then flow into the bath, 
and its place be supplied by cold water, thus forming a continued current 
till the whole is heated to the required temperature. — PhiL Mas:. No. i. 
p. 106. 



2. Procest of Separating Elaine from OilsJ* By M. Pechet. 

This process is founded on the property which a strong solution of soda 
possesses of saponifying stearins in the cold without acting upon elaine. 

* Sec this Journal, No. vi. p. 350. 
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Shalce title alk»U]i« sdlutm witl)i tfie oil, A«Q bet( it slightly in order to se- 
parate the elaine from tbejspap of stewiite. After it is passed through a cloth, 
the elaine is separated from the alkaline solution by dccantation.— ^an, de 
Chim* 

3. On the Steam Navigation of India* 
In a former Number (No. vi« p. 377) we gave an account of the 
Enterprize, the first steam-vessel which sailed to India. This vessel 
was purchased by the Government, and seems to ha^e ^iven a power- 
^1 impulse to steam navigation in that part of the globe* ** Besides 
this vessel (says a writer in the CoL Press Gazette of June 9,) which 
is employed between Calcutta and Rangoon, we have the Diana in Ran- 
goon river, and the Comet, one of the two small vessels here of twenty- 
four horse power, fitted up as packets, to carry passengers up and down the 
river. Two other vessels of this description vrill be soon ready, and both 
of them, by their light draught of water, are admirably fitted for carrying 
'passengers to the upper provinces during the rains, when the rivers are falh 
Besides these vessels, which we owe to private enterprize, two armed steam- 
vessels of Grovemment will be ready in August Singapore too will soon boast 
of a steam- vessel from the Cape, and there can be no doubt that each of the 
Residences will have one or two in the service of the Company. For these 
purposes deposits of coals are about to be provided at Madras, Ceylon, and 
Penang. There is another vessel wrought by steam (we presume a dredg- 
ing-machxne) which is now in prepress, for clearing away the obstruction 
to the navigation of the small rivers which communicate with the Hoogly. 
By this vessel it is hoped that a water communication with the upper pro- 
vinces may be kept open at all seasons of the year, and a journey to the most 
distant situations, which now occupies four months, may perhaps be per- 
formed in as many weeks. 

^ On the Bursting of Steam- Boilers, By John Taylob, Esq^ F. B. S- 

In the last number of the Philosojjkical Magazine, this important subject 
has been treated with great ability by Mr Taylor, whose theoretical and 
practical knowledge must give great weight to his opinions. 

Mr Taylor begins by stating, that the most fatal and distressing accidents 
have arisen from the bursting of one sort of boiler. This boiler consists of 
two tubes, an inner one from three to four feet in diameter, and an outer 
one from five feet and a half to six feet and a half or seven feet in diameter. 
These tubes are generally made of wrought iron or rolled plates, the inner 
one being half an inch thick, and the outer one three-eighths. The ends 
of the boiler fix the tubes together, so that the interior tube is open at both 
ends, at one of which is placed the fire grate, and at. the other the smoke 
and flame escape, and are conveyed to the stack or chimney most common- 
ly by flues passing under and along the ends of the outer tube. These boil- 
ers are usually from twenty to thirty-five feet long. 

In boilers of this kind no fewer than four accidents have happened. They 
were mostly new, and were each furnished with a safety valve and gauge- 
cocks. The first of these was in Wheal Fortune, the boiler alone being in- 
jured. The second, which happened at Polgoath tin-mine, was remarkable 
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it teemed dear after the accident^ that the steam had not acquired any fimni- 
dable degree of preaanre, and that the water had not been so low aa to en- 
danger the tube being improperly heated. One man wfli killed, and the in* 
terior tubes of die boilers were much contorted and r^t. The third explo* 
sion took place at East Crennis mine* The inner tube was compressed aa 
if the fire had softened the part above it, though there did not appear to be 
any other reason to think that the water was too low. The ends were torn 
to pieces, and the tube was thrown out of ^ outer tube and out of the boiler, 
while the inner tube remained in its plaee,.and was scarcely injured. No per- 
son was materially injured. The last accident happened in the. Pen-y-fron 
Engine, at the Mold mines in Flintshire, to a boiler of a similar construc- 
tion. The outer tube remained in its seat uninjured, and even the- weight 
on the lever of the safety valves was not disturbed. The inner tube waa 
not moved £rom ita place, but was flattened for av^eat part of its length, 
the ends having been squeezed together, and not the top and bottom, as at 
£a8t Crennis. It seemed certain that the pressure of the steam did not ex- 
ceed SOlbs an inch, and that the water was at its proper height When the 
engioe-man had put down the damper in the flue, he observed a gust of 
flame rushing from the fire place, and almost immediately after an expl<^ 
sion. This made him jump from a door very considerably above the level 
of the ground below, as the engine stands on the side of a steep hilL He 
alighted on the heap of ashes which were always discharged at the door, 
and got out of the way before the hot water rushed out. Other two men in 
the boiler house were kiUed instantly by the boiling water, no other iqjary 
being observed on their bodies. 

From this case Mr Taylor is led, very ingeniously, to ascribe the bursting 
of the boiler to an explosion of an explosive mixture of coal gas and atmo- 
spheric air. When the fire door was thrown open, and the current of air up 
the flue stopped by closing the damper, the interior of the inner tube con- 
tains a mixture of coal gas and atmospheric air. The coal gas is increased 
by the distillatory action of the fire, until the mixture reaches the explosive 
point. It then takes fire, occasions the observed rush of flame, which 
would be followed by a sudden vacuum in the tube, while the other ddeof 
the tube, pressed by the steam, gives way to this sudden impulse. 

In support of this opinion, Mr Taylor adds, that bursts of flame are 
often observed ftom the chimneys of steam-engines illumitaating the sur- 
rounding scene. These bursts of flame often rise above the summit of the 
stalk, and are seen to emerge, diminishing and retiring into the flue after 
a blaze of some minutes, and leaving all in perfect dsrkncss. 

It is generally supposed that high-pressure boilers are most liable to 
accidents, but this is not the case. About twelve montha ago, a boiler of 
the old spherical construction burst at a mine in Flintshire, about seven 
miles firom the Mold mines, and occasioned the death of sixteen persons. 

6. Account of a New Hjsihod of Bleaching and Preparing Flos and 

Tow. By the Rev. T. B. Emmett. 
This process, which is said to be simple, easy, and <;heap, and to reduoe 
the material to a beautiful degree of whiteness, is as fiillows : 
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Steep or boil the flax pr tow in a weak lioludoQ of subcarbonate of potash 
or soda^ in order to extract the colouring matter^ rosin, &c. and wash it 
thoroughly from the alkali. In order to prepare the bleaching liquor, re« 
duce perfectly f^esh burnt charcoal of soft porous wood, as willow or fir^ 
to a very fine powder ; tie up the powder in a bag made of cloth of a close 
texture, immerse it in cold soft water, and wash it by pressing it with the 
hands, till such a quantity is diffused through the water, that, on rinsing 
a little flax through it for a few minutes, and then withdrawing it, it shall 
be lightly blackened. Put into it the flax to be bleached, taking care that 
each parcel shall imbibe it to its middle. When the whole is in the li-« 
quid, the water should appear clouded by the charcoal upon being well 
shaken. Mr Emmett always used about half an ounce of charcoal to six or 
seven pounds of flax. In order to bring the charcoal in contact with it, 
the flax should be pressect under it several times a-day, and the liquid well 
agitated. After about twenty or twenty-four hours> the flax, when taken 
from ihe liquid, should be well wrung, and then put into a second vessel 
of water containing less charcoal, agitated and pressed down as before. If 
this process is well conducted, two or three days will be found sufficient* 
It should then be spread thinly on the grass, taking care to turn it fi*e- 
quently for a few days* The. flax must (hen be rinsed in river water^ 
and washed thoroughly with soap in hot water, till it is quite clean. The 
soap must then be washed out with cold water, and the flax dried, ex- 
posed to the sun and air. Mr Emmett very liberally offers to supply any 
person with samples perfectly prepared, by addressing him (post pi^d) at 
Great Ousebum, near Boroughbridge, Yorkshire. Abridged from the 
Phil. Mag. No. ii. p. 119. 

6. Dr Zimmerman s Safety Gun, 
Several of the Grerman Journals contain high eulogiums upon an inven* 
tion by Dr Zimmerman, by which fire-arms are prevented from the possi« 
bility of going off either by accident or carelessness, or in any way, without 
the positive will of the person using them ; at the same time that it does 
not impede or delay for an instant the use of the arm when required to act. 
Dr Zimmerman has obtained a patent for his iMmtrivanoe in -sonse «f the 
German States. ' 

' Although we do not know the details of this invention, we have no he- 
sitation in informing our readers, that Dr Zimmerman has been anticipated 
in the accomplishment of this object, by our ingenious countryman the 
Reverend Mr Somerville of Currie, who, upwards of two years ago, obtain- 
ed a patent for several beautiful methods of preventing the accidental dis- 
charge of fire-arms. We have no doubt that Mr Somerville has exhausted 
the sulgect, as will be seen fVom the description which we have given of 
his contrivances in this Journal, No. iv. p. 316. We are glad to find 
that these safety guns are in great demand, and that the aale of them is 
likely to defray the great expence at which they have been brought to their 
present state of perfection by the inventor. The guns thus fittetl up may 
be seen at Mr William Maclachlan's, gunmaker, 39 Nicholson's Street, 
and at Messrs Robert Wheeler's and Son, gun-manufacturers, Birmingham, 
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7. Perkins's Sieam^Engine* 

Mr Perkins has now completed an engine^ which he considers as em« 
bracing the ultimatum of his present intentions^ and which is designed 
to show the absolute realization of his anticipated hopes^ or their decided 
fiiilure. The possibility of the latter Mr P. has never for a moment ad- 
mitted^ and he now considers that he has ^nly perfected those plans he 
contemplated from the firsts and which required but patience and time to 
bring to maturity. 

The very transient view of the engine which we have been enabled to 
take, precludes the possibility of our describing its construction ; besides 
we should, by so doing, anticipate a more perfect account, which we hope 
to give hereafter. There are many parts which exhibit considerable no- 
velty and ingenuity, and the whole is comprised in a very compact form. 
The power of the engine, which stands upon a base of about four feet 
square, is said to be capable of variation, from fifteen to thirty horses, ac- 
cording to circumstances, connected with the economisation of fuel. It 
has not yet been exhibited in operation, but that is expected to take place 
in a few days. — Newton's Journal of the Arts, Feb. 1827, p. 367. 

8. Method of producing ajine Black Colour, fiy M. Peticol as of Nash- 
ville. 

Having set fire to some camphor, there will arise from the flame a very 
dense smoke, which may be collected on a common saucer held above the 
flame. This black, mixed with gum-arabic, is stated to be far superior to 
any India ink. After giving the above process, Mr Newton adds, that 
miuature painters, who use colours in small quantities, sometimes obtain a 
most beautiful and perfect black, by using the buttons which form on the 
snufi^ of a candle when allowed to bum undisturbed. These are made to 
fall into a small thimble, or any other convenient vessel, which can be im- 
mediately covered with the thumb to exclude the air. This is found to 
be perfectly fVee from grease, and to possess everj desirable quality.* — 
Newton's Journal of the Arts, Feb. 1827, p. 371. 



Akt. XLI— analysis of SCIENTIFIC BOOKS AND ME- 
MOIRS. 

Elements of Chemistry, including thf recent discoveries and doctrines of 
the Science. By Edward Tubneb, M.D. F.R.S.E. Fellow of the 
Royal College of Physicians, and Lecturer on Chemistry, Edinburgh. 
In one large volume 8vo, pp. 723. Edinburgh, 1827. With two plates. 

It is impossible to survey the present state of our elementary literature, 
without the most painful reflections. The field of scientific instruction, 
wnich was once occupied by men of taste and genius, has been lately trod- 
den down by herds of authors, '^W the discoveries of Newton, and of Black, 
een expounded by men who never read their works, and who are in- 



Dr Turner's Ekments of Chemistry. 389 

capable of understanding their doctrines. The press literally teems with 
treatises on natural philosophy and chemistry of all varieties of pretension^ 
some insinuating themselves by their evanescent size ; others by the num« 
ber of letters which they can compress into a page ; others by the slight 
demand which they make upon our pockets; while a fourth class with a 
magic wand points out to us short and royal roads through all the myst^* 
ries of science* The authors of these works are as various as their pre* 
tensions : Some are ushered into the world without any acknowledging 
parent ; others are hatched beneath the expanded wings of learned com- 
mittees and associations ; and others are ornamented with the fictitious 
names of clergymen and foreigners^ — while all of them are the mere exuviie 
of our own classical writers^ prematurely detached by the instrumentality 
of a pair of scissors. When the cultivators of letters erected their eom* 
munity into a republic^ their sole care was to exclude a throne and a so« 
vereign, but they unfortunately forgot to provide against the irruption of 
the mob.* . 

In making these observations^ we trust it will not be supposed that we^ 
are unfriendly to the extension of science among all classes of society. On 
the contrary* our most ardent wish is^ that knowledge should be as firee as' 
the air which we breathe, for we believe it to be as salubrious : We wish, 
to see it glowing in the cottage, as well as dazzling on the throne, because 
we know that it will render happier the tenant of the one, and the posses^^ 
sor of the other : We wish to see it wherever there is a human form to t§« 
eeive it, and clasping in its wide and gentle embrace our universal spei^ 
cies, because we know that it will be the precursor of those nobles trutl^,. 
to which it is but the handmaid ; and that it is essential to the developer 
ment of that spiritual nature which must always be viewed as our highest 
and latest attainment. 

The knowledge, however, which can produce such effects is very differ** 
entfrom that with which we are now so copiously supplied. It must be 
elaborated by genius^— -it must be refined by taste and sentiment, — ^it must 
be exalted by piety, — and it must be administered to us by men of edu^ 
cation and experience. We have no objections to be instructed by the mul« 
titude in the usefiil arts — ^in that which they have studied and practised ; 
but we protest against their becoming our teachers in what they do not 
know, and what they can never comprehend — the refinements and appli- 
cations of science. We do not object to their acquiring all that they can; 
but we demur against their returning it again to us. Let them study po* 
litical economy, since they choose it, or medicine, or even controverual 
theology ; but God forbid that they should either legislate for us, or bleed* 
us, or preach to as. . 

Under impressions like these it is most agreeable to see an elementary^ 
work on one of the most important of the sciences, firom the pen of a gen- 

* Opinions, analogous to these, have been given in able reviews of some of the 
works above referred to in the Journal of the Royal Ifutitution, the Annals ofPhu 
loso^hy^ and the Diiblin Philosophical Journal ; and we believe there is only one 
opinion on the subject among all well educated men of science.* 
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tieman who posseases every quslifieation for the task. To thereaden of fMu 
Journal, who already know Dr Turner from his original researdiea and 
able analyses, it is unnecessary to state^ that to a knowledge of all the re- 
finements of modem diemistty^ he adds a thorough acquaintance with llie 
difficult art of chemical analysis— «n art which he had the good fortune to 
study under the celebrated Stromeyer. His experience, too^ as a lecturer 
on chemistry, has familiarized him with the methods of communicating in- 
struction, and completed hb qualifications for composing an elementary 
work on chemistry. 

A work like the present, embracing the whole range of chemical science, 
is not a proper subject of minute analysis, and therefore we shall content 
oureelves with giving a general outline of its contents. Works of elemen- 
tary instruction should be so composed as to present the facts and doctrines 
of a science in as concise and condensed a form as is consistent with dear-^ 
ness and precision ; and we must admit that almost every, page of the pre- 
sent volume bears internal evidence that its author has never lost sight of 
this principle. 

We cannot do better, in order to convey an exact idea of the views wbiclt 
have guided Dr Turner in the composition of this work, than let him speak 
fbr himself. " The following pages comprehend a condensed view of the 
present state of chemical science. The chief purpose of the work is to make 
the student intimately acquainted with the theory at the same time that 
he is acquiring a knowledge of the facts of chemistry ; so that, by the e»* 
tablishment of fixed principles, the details may mqre easily be impressed 
on the memory, and excite an interest which they would not other wisef 
possess. Every one who is acquainted with modern chemistry, will admitf 
iiuLt the study of the laws of combination is fitted in a peculiar manner for 
promoting these objects ; and hence, 1 have treated at length of the atomie 
theory, and the subjects connected with it, at an early part of the volume. 

" To this arrangement, I am aware, it may be objected, that many of 
die focts adduced as iUustvations must necessarily be unknown to the be- 
ginner. I do not anticipate, however, any serious inconvenience £rom that 
source ; on the^contrary, some experience in teaching the theoretical and' 
practical details of the science, gives me reason to think that the disadvan- 
ti^es of my plan will be very far outweighed rfoy its advantages. I may ob- 
i^ve, indeed, that this work is chiefly designed for persons who have ei- 
ther attended or are attending lectures on chemistry ; and to. such readers 
the objection to which I allude does not apply." 

Dr Turner appears to us to have accomplished this part of his undertak- 
ing in a way which cannot fail to facilitate the study of chemistry in a very 
material degree. We are acquainted with no work, not excepting our best 
systems of chemistry, which communicates such a clear and complete ac- 
count of the doctrine of combining proportions, and gives the atomic expla- 
nation of individual facts in so full and intelligible a form, as will be found 
in the volume before us. 

Dr Turner has divided his work into four parts. 

, Thejirst is on the imponderables, and comprehends an account of calo- 

Tic, light, electricity, galvanism, and electro-magnetism. 

11 
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In the second part he has treated of inorganic chemistry. The first sec- 
tion of this part is on affinity. In discussing this subject the author admits 
with BerthoUety that the result of chemical action is not always solely de- 
termined by affinity. He proves that the order in which substances decom- 
pose one another^ cannot in every case be ascribed to the agency of chemical 
Attraction. He points out the mode by which cohesion^ elasticity^ and the 
like, may act as modifying causes ; but, at the same time, contends that 
BerthoUet) in denying the existence of elective affinity, pushed his fiivour- 
'ite doctrine fiirther than is justified by observation. 

In the following section Dr Turner treats of the proportions in which 
bodies unite, and on the laws of combination, of the atomic theory of Mr 
Dalton, of Gay Lussac's theory of volumes, and of the atomic views of 
Berzelius. Without entering upon a detail of this extensive department^ 
we may give our readers an idea of the manner in idiich it is treated by 
the following quotation. In commencing an account of the atomic theory, 
Pr Turner observes, " The brief sketch which has been given of the laws 
of combination will, I trust, serve to set the importance of this department 
of chemical science in its true light. It is founded, as will have been seen, 
4m experiment alone, and the laws which have been stated are the pure 
expression of fiiet. It is not necessarily connected with any speculation, 
and may be kept wholly fyee from it." 

" The reason why persons, partially acquainted with the subject, have 
supposed it to be of a hypothetical nature, is sufficiently ebvioas. It was 
impossible to reflect on the regularity- and oenstaney with which bodies obey 
the laws of prop<Nrtlon, without speculating about the etaue of that r^;u* 
larity ; and consequently the £icts themselves were no sooner noticed than 
an attempt was made to explain them. Accordingly when Mr Dalton pub- 
liilhed his discovery of these laws, heat once incorporated his description jof 
them with his notion of their physical cftuse; and even expressed the former 
in language suggested by the latter. Since that period, though several Bri« 
tish chemists of eminence, and in particular Dr WoUaston and Sir H. Davy 
have recommended and practised an opposite course, both subjects have 
been but too commonly comprised under the name of atomic theory ; and 
hence it has often happened that beginners have rejected the whole as hy- 
pothetical, because they could not satisfactorily distinguish between what 
was founded on fiict, and what was conjecturaL All such perplexity would 
have been avoided, and this department of the science far better under- 
stood, had the discussion concerning the atomic constitution of bodies been 
always kept distinct from what it was intended to explain. When employ- 
ed in this limited sense, the atomic theory may be discussed in a few 
words." 

The individual chemical substances are divided into the metallic and 
non-metallic. They are not arranged according to any particular theory, 
but are described in the order which the author conceives to be most con- 
venient for the purpose of instruction. .The only circumstance which we 
shall particularize in this department, is the mode of giving the tests. Dr* 
Turner states, that they are such as he employs in his own practice. The 
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idkections are short, clear^ and precise, and cannot fkil of being highly 
usefiil to the student of chemistry.' 

The third part of the work contains a description of the copapounds de- 
rived from the animal and vegetable kingdoms. We shall only observe, 
that in this, as in other departments of the work, the author has given 
the most recent information on the subject. 

Of the ^nirth part, whfch is on Analytical Chen^istry, the author ob- 
serves, " To enter into a detailed account of experimental and analytical 
chemistry, is altogether inconsistent with the design and limits of the pre- 
sent work. My sole object in this department is to give a few concise di- 
rections for conducting some of the more common - analytical processes ; 
and in order to render them more generally useful, I shall give examples 
of the analysis of mixed gases, of minerals, and of mineral waters." 

In an appendix Dr Turner has given an account of a new and curioms 
substance called Bromine, the only discovery of importance which was 
made during the printing of his work. ' He has added also a complete table 
of atomic weights, and various other tables of great use to the chemist. 

Having thus given a general view of the work before us, yre have no he« 
sitation in recommending it in the strongest mannerto our readers. Those 
who are entering upon the study of chemistry will find it an invaluable 
auxiliary, and those who are already versed in this branch of knowledge, 
will find in it aU the recent discoveries and refinements of modem che- 
mistry. The work is written with much el^;anoe and per^icuity, and 
its external embellishments correspond with its other qualities. As the 
author has published the work at his own expence, he has been enabled to 
make it one of the cheapest works which has for a long time been given to 
the public* 



Art. XLIl.— proceedings OF SOCIETIES. 
' 1. Proceedings of the Royai Society of Edinburgh. 

December 18. — Professor Dunbar read a Paper on the " Origin of Lan- 
guage, but particularly on the formation of the Greek Alphabet." 
■ January 4, 18^. — Captain Basil Hall read a Notice on the Trade 
Winds. ' 

January 23. — ^A Paper by the Reverend William Scoresby was read, 
entitled *^ A Description of some Remarkable Effects of Unequal Refrac- 
tion observed at Bridlington Quay in the Summer of 1826." An abstract 
df this Paper will be found in this Number, page 293. 

At the same meeting there was read, a *' Sketch of the Manners and 
Customs of the Eboe Nations," by John Redbie, Esq. LL.D. 

February 5, — A Paper by P. F. Tytler, Esq. was read, *' On the Ear- 
liest Introduction of the Greek Language and Literature into England af^ 
ter the Dark Ages." 

The following gentlemen were elected Ordinary Members : — 

James Weddell, Esq. R. N. John Gardiner Kinnear, Esq* 

William Burn, Esq. Architect. 
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There was prasepted to the Museum of the Society, by Gboboe Swin- 
TON^ Esq. of Calcutta, the snout of the Saw Fish. This is one of the largest 
and finest specimens that has been seen. 

The same gentleman also presented to the Society, the skeleton of a Boa 
Constrictor, sixtehn feet long, the mother of the young brood of Boa Con-> 
strictors described in this Journal^ No. viii. p. 221, accompanied by one of 
the brood preserved in spirits. Mr Swinton likewise presented various 
snakes from Arracan and Sumatra. 

February 19.-<-There was read a Paper by John James Audubon, Esq, 
entitled Notes on the Habits of the Wild Pigeon of America, Columba 
migraioria, — This Paper is printed in the present Number, p. 257. 

There was presented by Sir Thomas Makdougall Brisbane, K. C. B. 
to the Museum of the Society various interesting objects of Natural His- 
tory from New South Wales, and various specimens of the Cloth, Ropes, 
&c. &c. of the Natives. 

March S» — There was read a Paper by Thomas Allan, Esq. entitled, 
" Notice respecting the Tusk of a Mastodon^ with some Bones and Fossils 
found in tirring Woodhill Quarry, near Ealmarnock." 

Mr Allan presented this Tusk and the other Fossils to the Museum 
of the Society. 

There was read at the same meeting, a Paper by Dr Bbxwster, en« 
titled, '^ Report on the Hourly Meteoroh^cal Register kept at Leith 
Fort during the year 1826." 

The following Grentlemen were elected Members :— * 

Honorary* 
Jacob Berzelius, M. D. F. R. S* Stockhohn. 

Foreign, 
. John James Audubon, Esq. M. W. S. &c* 

Ordinary* 
Dr James Russell. John Reddie, Esq. LL. D. 

Prideaux John Selby, Esq. Rev. Dr Robert Gordon, 
Henry Witham, Esq. James Wilson, Esq. 

2. Proceedings of ike Cambridge Philosophical Society, 

November 13. — Professor Sedgwick exhibited to the Society a very 
large pair of fossil horns, found near Walton, in Essex, and stated the 
grounds on which it appeared that they had belonged to an animal of the 
species Bos Taurus. 

Mr Whewell read to the Society a paper ^' on the classification of crys- 
talline combinations/ and the causes of deviation by which their laws may 
be investigated." The object of this paper was to exhibit tables of the 
forms of crystals, classed according to geometrical properties, which are 
in most cases easily recognized by the eye ; and from this arrangement to 
obtain, without calculation or knowledge of the angles, the relation between 
the secondary faces which ofier themselves, and the primary forms from 
which they are derivable^ 

November 27.-tA memoir was read by Professor Airy '^ on the motion 
of a pendulum disturbed by any small force, and on the application of this 
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method to the theory of escapements." It was shown^ that, by tlie me- 
thod here proposed, the variation from the law of a cycloidal pendulum 
might be determined with great ease and simplicity, whether produced by. 
resistance, friction, impulse, or any other cause. By taking, as e xampl es 
of the method, the different escapements of clocks and watches which have 
been invented, it appeared that the relative goodness of them, as resiiltui^ 
firom the calculation, was very nearly that which they are found to ponsess 
in practice. Professor Airy also proposed a clock-escapement which would 
possess the advantages of the detadied escapement in watches, and ccmld 
never be out of beat. 

Mr Whewell gave a short account of the experiments undertaken by 
Mr Airy and himself in Cornwall, for the purpose of discovering the 
earth's . density. The process employed consisted in determining the re* 
lative rate of a detached pendulum of Kater's construction at the eaxXh's 
surface, and at a point 1200 feet below it, in the mine of Dolcoath. The 
undertaking was left incomplete in consequence of the destruction of one 
of the pendulums employed during its conveyance from the bottom of the 
mine to the top. 

December 11.— -A paper was read by Mr Peacock " on the numerals of 
the South American languages." The most complete of these systems of 
numerals proceed according to the vicenary scale, which has, generally^ 
the denary and quinary subordinate to it. Others of these languages are 
remarkable for not having more than three or four words properly expres- 
sing numbers ; and one instance was given in which the name ibr one is 
the only independent numeral. 

Professor Airy gave an account, illustrated by drawings, of the steam- 
engine as it is used in Cornwall, describing some artifices in its employ- 
ment which are peculiar to that district, and in particular the machinery 
by which it is applied to the drainage of the mines. 

3« Proceedings of the Society for Promoting' the Useful Arts in Scotland. 

December 1, 1825. — Dr Hibbert read a Paper " on the productiveness 
of the Cod Bank to the west of, the Shetland Isles." At the same meeting 
there was read a Paper by Mr John Henderson, Brechin Don, " on the 
Burning of SmJke, with plans of improved furnaces for that purpose." 

January 18, 182e — The following Papers were read : — 

1. Account of a JVew Life Boat by Mr John Hendebson. 

2. Observations on the History of Life Boats by Professor Wallace, 

3. Description of a Simple Punt Boat for saving time and labour, by 
Andrew Waddell, Esq. See this Journal, No. viii, p. 338. 

January 24. — There was read " An Account of a New Eye-tubefor a 
Sextant by Mr Adams, A. M." See this Journal, No. vii. p. 95. 
Febriuiry2l. — The following Papers were read:— 

1. A notii^e of an Improved Furnace Chimney, by Robert Bald, Esq. 
was read. 

2. Notice of a method of producing an Intense Heat from Gas for va« 
nous purposes in the Arts, by Dr Brew;8ter. 

3. Dr Duncan jun! exhibited the method which he had lone used of 
obtammg great heat from coal gas. 
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AprU 4.— ^A Paper ^ On FertictU fFindrnilU, bj Mr Jamis Bbobie, 
Aberdeen, was read. 

Mr Whitela w exhibited an Apparatus £bt conyerting a UeetiKneal into- a 
Rotatory Motion, and the Rev. Mr SomerviUe exhibited one of his Patent 
Safety' Guns- See this Journal, No. iv. p. SI 6, and this Number, p. 337. 
. April 1 8. --The fdlowing Communications were made to the Society :-^ 

1. Practical Observations on Percussion by Mr James Brodie. 

2. A Model of a JRaUjoay Carriage by Mr Alexander Abie Junior. 

3. An Idea of a Gunpowder Engine, by Mr John Henderson. 

4. Plan of an Improved Capillary Steam Boiler by Mr J. Henderson. 
March 7. — ^Majoh Alston read a Notice on the Construction ofChim" 

neys, 

Dr Brewster exhibited a Portable Gas Lamp flUed up to produce In* 
tense Heats-. 

Mr James Brodie communicated a description of an Eccentric Comm 
hinationjor Obtaining Rotatory Motion from the Piston Rod of a Steam 
Engine. 

March 21. — G. S. Menteith, Esq. of Closebum, read a notice of an 
Improvement on Limekilns. 

Mr James Brodie communicated a description of a Double-Jointed 
Tdrallel Motion. 

Dec. 5.^-*A method of fixing the Glass in Painted Windows, by Jx>bk 
Ro bison, Esq. was read. See this Jb«ma/, No. xi. p. 50. 

Mr James Nasmyth gave a description of an Improved Pulley. 

Dr Hibbert read a notice respecting the /ron Ore found at Glengary. 

Mr James Nasmtth read a description of a Sttfety High Pressure 
Boiler. 

Mr James Nashtth was admitted an associate member. 

Dec. 19. — Mr Johnson of Hull read a description of a New Steam 
Coach, and exhibited the model of one in operation. 

Mr Robert Taylor communicated a method of restoring the damaged 
Canvas of Paintings. 

Dr Hibbert read a notice respecting the native Copper of Shetland. 

Mr James Nasmyth exhibited a model of a High Pressure Steam En^ 

gine in action, with a method of applying the waste steam to increase the 

temperature of the furnace. 
Mr George Nasymth was admitted an associate member. 

Jan. 9, 1827. — Mr Brown exhibited and explained to the Society his 
New Weighing Machine. 

Mr Johnson exhibited an Air Gun of a new construction. 
Jan. 24.*~Mr Joii nson read an account of a machine for navigating the air, 

Mr James Nasmyth gave an account of a method of preventing the 
water in steam boilers from becoming too high or too low. 

Feb. 6.— Sir Thomas Makdougall Brisbane, K. C. B. was admit* 
ted a Member of the Society. 

Mr NiMMO gave a description of a High Pressure Engine with a valve 
on a new co:istruction. The engine was exhibited in operation. 

There was read an account of an Improvement on Mr Adams Nautical 
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Eye^Tabeby Dr BaBWSTsiu Mr Adams's Eye-Tube was esdiibited to the 

Society. \ 

Mr James Nasmyth described a method of cbecking accelerated yelo- 
cities by the Conical Pendulum. 

l^ere were exhibited to the Society various specimens of the workman- 
ship of the Russians in leather in the possession of Dr Rogerson of Dum- 
crieff. 

The following Grentlemen were admitted Members of the Society* 
Sir Samuel Stu-ling, Bart, of Glorat. 
Sir William Molesworth^ Bart. 
Dr Francis Home^ Professor of the Practice of Physic 
Dr Rogerson of Dumcrieff. 
Mr Henderson^ Architect, i 

Feb. 20. — ^Mr John Robison read an account of the Failure of the Sus^ 
pension BtHdge at Paris. See this Number, p. S40. 

Mr RoBisoN exhibited a cock used in the south of France for drawing^ 
off wines and add liquors. 

There was read a Botanical iurvey of part of the county of Aberdeen^ 
by Mr Alex. Murray^ A. M. Surgeon^ Alford. 

Mr Johnson was admitted an associate member. 

March 6.— rMessrs George and James Nasmytu exhibited a model of 
a Locomotive Sieam Carriage in operation. 

There was read a description of the New Safety Go* Burner by Mr 
Warden^ Engineer to the Portable Gas Company. 

The Burner was exhibited in operation to the Society. 

The Buccleugh Lamp was exhibited^ in which oil is burned in capillary- 
tubes without wicks. 

Captain Watsom^ R. N. was admitted an ordinary member. 
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I. NATURAL PHILOSOPHY. 
ASTRONOMY. 

1. Fifth Comet of 1825 in Eridanus.—^his interesting^comet^ of which we 
hsYe given the elliptical elements by Clausen, in No. ix. p. 178^ has been 
obseryed in March and April 1826; but as Clausen's elliptic elements are 
no longer accordant with observation, he has computed the following para- 
bolic ones : 

Passage of Perihelion mean time at Altona, d 

1826, April 21. 98905 
Log. Perihelion distance, ... 0.3034430 

Long. Hcrilielion — Long. Node, - - 279** 16' SV^.l 

Long of Node, f Mean Equinox,) - 197 38 9 3 . 

Inclination of Orbit, \ Jan. 1826, /. . 40 2 33 1 

Motion Direct. 

2. Gambar^s Elements of the Comet of 1826, in the Whale. — This comet 
supposed to be that of 1772 and 1805, has already been noticed in No. ix. 
p» 179, § 6. The following are the elements given by M. Gambard ; 
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Passage of PerihcEon^ tiine reckoned ftom mid- 

night, 1826, Maveh 18. 94 

Perihelion distance, ... 0.9.61 

Long, of Perihelion, - - - 3." 14* 2(y 0<r 

Long of ascending Mode, - • 8 7 ^4 10 

IndinaUOD, - - - 14 39 15 

Motion Direct. 

3. l^e^urn of the brilUani Comtt of Tmmufrom the Southern Hemisphere, 
«^This comet, which was diacovexed by M. Pons, on the 16th July 1835, 
was rediscovered by M. Pons on the 4th April 1826, and has been obsenred 
at Florence, Ninaes, and Palermo. The parabolic and elliptical elements 
of MM. Capocci and Hanseii deviate considerably from the new observ»- 

4. Comet of Aufftist 1826. — This comet was discovered by M. Gambard 
at Marseilles, on the 15th August. The elements are as follows: 



Passage of Perihelion, 1828, 
Mean time at Marseilles, 


) 


October 10. 025 




Perihelion distance, 


- 


0.845 




Long, of Perihelion, 


- 


69« 1' 


24" 


Long of ascending Node, 


- 


43 24 


35 


Inclination of Orbit, 


. 


26 29 


52 


Motion 




Direct 





5. Comet of October 1826, and its passage across the Suns Dwc— This 
comet was discovered by M* Gambard of Marseilles^ on the S8th October 
1B26. Its corrected elements are as follows : 

Passage of Perihelion, rntuD time TCckoned from 

midnight, - November, 18. 8083 

Perihelion distance, - • 0.02314 

Long, of Perihelion, - - 314'' 6T 28"' 

Long, of Asc Node, - - 236 9 54 

Inclination of Orbit, • - 89 59 24 
Motion, Retrograde. 

From these elements it follows, that the comet must have entered upop 
the disc of the sun at • ^ s^ 25 a. m« 

Passage of its Node, at - - 7*^ 1 

Shortest distance from Sun's cet^re^ - 9f 40" 

£mer8ion from ^un's disc, - • 8^ 38 

M. Gambard is quite certain, from observations made on tbe 10th No« 
vember, when the error of the elements was only ^-2^' in long, and -—5" 
in lat. that the comet should have passed over the sun's disc. He did not 
succeed, however, in observing it at Marseilles, as the sun djd not ap- 
pear till 8^ 35', when there was nothing upon bis disc but the spots seen 
the day before. The weather was not favourable either at London, Geneva, 
or Paris. Bihl' Uniu* November 1826, p. 251. 

6. Observations on the Solar Eclipse of November 9,9ih^ 1826.— *This 
echpse was observed at Bushey Heath, by Lieut. Beaufoy, in west long. 
1' 20" 93 time, and north lat* iV 37' 44" 3. 
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Beginning, • ei** 46' .4" M. time. 

End, - S3 58 19 

Mr T. Squires observed it at Epping, in long. 97" of time, east of Green- 
wicb, and north lat. 51° 4t' 41" 6. 

End, . . 18^ 0' 54 M. Solar time. 

7. Mr Herschel and Captain Sabine's determinaiion of the difference of 
Meridians ef London and Part&-*«The8e able astronomers have deter- 
mined, by means of signals, that the difierence of longitude of London and 
Paris i9 9' 2i".6 in time, or S"" SO^ S4'' in space. Mr Herschel is of opimmi 
that this result is not likely to be altered a whole tenth of a second in tim^ 
nd vertf unlikeiif to be altered to twice that extent by Aitnre observationa. 
An elaborate account of these observations by Mr Herschel will be f&Kud 
in the FhiL Trans. IS26, part ii. p. 187. 

OPTICS. 

8. Fraunhofer on Halos and Parhelia.^^k theory of Halos and Parhelia has 
been recently published in Professor Shumacher's Astronomische Abhand^ 
lungen, by the late distinguished M. Fraunhofer* He ascribes the small 
halos round the sun and moon to the inflexion of light by the particles of 
vapour in the atmosphere, and the halo of 45° to the refraction of the light 
through hexagonal prisms of ice. From the abstract of this paper, which 
we have seen, there does not appear, to be much novelty in it. Dr Young 
4md others seem to have anci<;ipated the author in all his general results.. 
—See Edinburgh Fncyclopasdia, article Halos. 

ELKCTa0-MA«N£T18]i. 

' 9. Effect of a moving disc on a Voltaic conductor.'^M. Ampere has com- 
municated to the Academy of Sciences an experiment, which proves that a 
disc in motion exercises a certain action on a voltaic conductor. The de- 
tails of the discovery are not published. 

10. On the conducting potoer of Metals for Electricit^.'^The following 
results have been obtained by M. Becquerel. 

Conducting Power. 

1&40 

16.00 

SM 

8.45 

1.33 

Ann. Chim. Aout 1826, p. 4S0. 



11. Noise of the Aurora Borealis observed by JJ«imtf.—- Having stated 
in No. ix. p. 74, various authorities for believing that a sound sometimes 
accompanied the Aurora Borealis, we give the following statement made by 
Heame, as an additional argument in favour of that opinion. 

'' I do not remember to have met with any travellers into high northern 
latitudes who remarked their having heard the northern lights make any 



Metab. 


Conducting Power. 


Metals. 


Copper, 


- 


100 


Pbtina, 


Gold, 


m 


93.60 


Iron, 


Silver, 


m 


79.60 


Lead, 


Zinc, 


- 


28.50 


Mercury 


Tin, 


" 


15.50 


Potassium, 
Ann. C 
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noise in the ur as they Tary their colmirs or porftimf, #hich may probably 
be owing to the want of perfbet silence at the time they made their obser* 
yations on these meteors. I can positively^ affirm, that, in "still nights, I have 
frequently heard them making a rustlihg and crackling noise, like the wav* 
ing of a large flag in a fresh gale of wind." It is probable that these lights 
are sometimes much nearer the earth than at others, and this may have an 
e£fect on the sound.— Quoted in the Dublin Phil, Journal, No. v. p. 419. 

OALTANISM. * 

12. Galvants First Experiment on- the Frog, made in 1700,— The fol- 
lowing curious fact is recorded in the History of the Academy of Sciences 
for 1700, p. 40. " M. Verney showed, upon a frog newly dead, that, by 
irritating a little with the scalpel, the nerves which go to the thighs and 
legs, those parts make a noise, and suffer a species of convulsion. He af^ 
terwards cut the same nerves in the belly, and keeping them a little stretch- 
ed with his hand, he made them produce the same effect by the same mo» 
tion of the scalpel. This did not happen if the frog had been long dead." 
^-Zach's Corr. Astron, vol. xiv. p. 379. 

PNEUMATICS. 

13. Mr Ivory on the Heat extricated from Compressed jiir.— From an 
ingenious analysis^ Mr Ivory has deduced the following proposition. ** The 
heat extricated from air, when it undergoes a given condensation, is eguai 
to three^eighths of the diminution of temperature required' to produce the 
same condensation, the pressure being constant. 

Air, under a constant pressure, diminishes jg^th of its volume for every 

degree of depression on Fahrenheit's scale ; and, therefore, one degree ojf 
heat will be extricated from air when it undergoes a condensation equal to 
1 3_ 1 

480 ^ 8 ""480* 
If a mass of air were suddenly reduced to half its bolki the beat evolved 

would be - "^fQ5 = 90®.— PAi7. Mag> No. ii. p. 74. 

II.. CHEMISTRY. 

14. Letter ofM. Gaultier de Claubry to M. Ga^^Lussac on the mode in 
which Alkaline Chlorides act in purifying an Itfectious Atmosf^ere*'*^ 
The object of this letter is to prove experimentally, that the explanatiou 
given by M. Gay-Lussac in the 26th volume, page 165, of the Annates 
de Chimie et de Physique, is correct. M. Labarraque, who has paid pari 
ticular attention to the subject, supposes that the putrid miasms them^ 
selves are absorbed by the solution of the chloride, and then decompo»* 
ed by the 'chlorine which is present. M. Gay-J^ussac, on the contrary, 
conceives that the chlorine is disengaged by the carbonic acid of the air 
or by that emitted by the putrefying substances. In this way, a carbo* 
nate of the alkali is gradually generated, ehlorine is set free, and then pro- 
duces its ^ect, by being mixed with the atmosphere* H. Gaultier de 
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\ ^kttbry has abowii^ what was known previoiiflljr^ that a aolutiim of Use 

chloride of lime^ or of soda^ is completely decomposed by a cnrrent of csf- 
honic acid ; and his obserratioDs leave no doubt, we conceive, of the acca- 
lacy of the views of M. Gay-l^ussac— Abstract from the Aim. de Ckimte 
^t de Phifsique, voL zzxiil. 

15. On a new mode of preparing Carbonic Oxide Gas. By M. Dumas. 
—-This method is founded on a fact originally noticed by Dobereiner, that 
oxalic add is converted into carbonic acid and carbonic oxide gases by 
'digestion in strong sulphuric acid, which unites with the water of crystal- 
ilization. The process of M. Dumas consists in mixing the binoxalate of 
potash with five or six times its weight of concentrated sulphuric acid. 
The mixture placed in a glass vessel and heated, yields a considerable 
quantity of a gas composed of equal measures of carbonic acid and carbo- 
nic oxide ; and by absorbing the former by means of potash, the latter is 
procured in a state of perfect purity. The theory of the process is ob- 
' vious. The sulphuric acid unites both with the water and base of the 
salt; and the free oxalic acid being unable to exist in the anhydrous state^ 
is decomposed. M. Dumas proposes this process for testing the purity of 
the binoxalate of potash. In fact, the bitartrate yields by similar treat- 
ment carbonic oxide, sulphurous acid, carbonic acid, and the residual 
liquid becomes black, from the deposition of charcoal. The pure binoxa- 
late, on the contrary, never gives sulphurous acid, and the solution re- 
mains colourless, and perfectly limpid. — Ann. de Chimie et de Physique, vol» 
xxxiiL 

I 

16. Xew TheoTff of Nitrification. By M. Longchamf. — It is well known 
that animal matters form a constituent part of the nitre beds employed in 
France and other parts of the continent for the production of saltpetre ; 
and it is commonly supposed that the nitric acid so formed, proceeds from 

• the nitrogen of the organic bodies uniting with the oxygen of the atmo«i 
sphere. This is the theory embraced by Lavoisier, and which has far 
many years been adopted without question. M. Longchamp, however, 
has succeeded in throwing a doubt on the accuracy of this doctrine. He 
has adduped a considerable variety of fiicts, which prove that nitric add 
is generated under drcumstances when its production cannot be attributed 
to the presence of organic remains ; that it is formed spontaneously in sub- 
stances in which ndther animal or vegetable matter is present. He finds 
that the sole conditions necessary for the formation of nitric acid, are po- 
rous earthy substances containing carbonate of lime, moisture, and access of 
air. M. Lohgchamp maintains, as can scarcely be doubted in such instainces, 
that both the elements of the acid are derived fVom the air, and that water 
favours the union of the gases by dissolving them, and thus presenting them 
to each other in a fluid state. Tufa, chalk, and porous carbonate of lime 

In general, favour the action in two ways, first, by absorbing air and water ; 

*"*d secondly, by presenting a base which solicits the formation of nitric 

acid. ]\f , Longchamp believes that similar changes occur in the ordinary 

nitre beds. — Ann. de Chimie et Physique, vol. xxxiii. 
•An ingenious extension of this theory has been made by Mr Graham 
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fPkiL Mag. for Maxch.) He is of opinion that the process of nitrificft- 
tion is promoted by the water containing carbonic acid^ by the aid of 
which carbonate of lime is dissolTcd^ and thus presented in a state more 
&vourable to chemical action. He supposes putrefying organic remains to 
be of use by yielding an abundant supply of carbonic acid. 

17. Alcohol derived from the Fermentation of Bread^-^ln the last 
Number of this Journal we gave an extract from Dr Colquhoun's Es- 
say on the art of baking breads and in confirmation of the views there 
stated, we insert the following letter addressed by Mr Thomas Gra* 
ham to the editors of the Annals of Philosophy* '* Two facts of consider-* 
able importance in determining the nature of the pannary fermentation 
have been made known by your very ingenious correspondent on the art 
of baking bread. He has shown that the fermentation depends upon the 
saccharine ingredient of the flour^ by renewing it when exhausted by the 
addition of sugar ; and provided for the little alteration in the proportion 
of sugar existing in the flour^ before and after fermentation, by exhibiting 
the influence of the baking in converting a portion, of starch into sugar. 
From the known laws oi the decomposition of sugar, it is presumed, with 
considerable reason, diat the fermentation is the vinous. The production 
of alcohol in the course of the fermentation of bread in baking, which we * 
have found to take place, and rendered appreciable, is perhaps a most irre- 
fragable proof of which this theory is susceptible. 

*' To avoid the use of yeast, which might introduce alcohol, a small quan* 
tity of flour was kneaded, and allowed to ferment in the usual way, to 
serve as leaven. By means of the leaven, a considerable quantity of flour 
was fermented; and when the fermentation had arrived at the proper 
point, formed into a loaf. The loaf was carefully incited in a distillatory 
apparatus, and subjected for a considerable time to tne baking tempera- 
ture. Upon examining the condensed liquid, the taste and smell of alco« 
hoi were quite perceptible, and by repeatedly rectifying it, a small quanti- 
ty of alcohol was obtained of strength sufficient to burn, and to ignite gun- 
powder by its combustion. 

^^ The experiment was frequently repeated, and in different bakings the 
amount of alcohol obtained, of the above strength, found to vary firom 0.3 
to 1 per cent, by weight of the flour em|^oyed. When the fermented 
flour was allowed to sour before baking, the amount of alcohol rapidly di- 
jninished; and in all cases, the disagreeable empyreuma completely dis- 
guised the peculiar smell of the alcohol, when in its first diluted state, and 
in vapour." 

18. On, the coTifinemeni of Dry Gases over Mercury. — The results of an 
experiment made by Mr Faraday, and quoted as such, having been deem- 
ed of sufficient interest to be doubted, he has been induced to repeat it 
and though the original experiment was not published by him, he is in- 
clined to put the latter and more careful one upon record, because of the 
strong illustration it affords of the difficulty of confining dry gases over mer- 
cury alone. Two volumes of hydrogen gas were mixed with one volume 
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of oxjgeti gas^ in ajar oter a mereurial troti^, and fused chloride of Km^ 
tntroduced, for the parpose of removing hygrometric water. Three g^ass 
bottles^ of about three ounces capacity each, were selected for the accuracy 
with which their glass-stoppers had been ground into. them. They were 
well cleaned and dried, no grease being allowed upon the stopper. The 
mixture of gases was transferred into these bottles over the mercurial 
trough, until they were about four-fifths full, the resV of the space being 
occupied by the mercury. The stoppers were then replaced as tightly as 
could be, the bottles put into glasses in an inverted position, and mercury 
poured round the stoppers and necks, until it rose considerably above them, 
though not quite so high as the level of the mercury within. Thus ar- 
ranged, they were put into a cupboard, which happened to be dark, and 
were sealed up. This was done on June 28, 1825 ; and on September the 
15th, 1826, after a lapse of fifteen months, they were examined. The seals 
were unbroken, and the bottles were found exactly as they were left, the 
mercury still being higher on the inside than the outside. One of them 
was taken to the mercurial trough, and parts of its gaseous contents trans- 
ferred. Upon examination it proved to be common air, no traces of the 
original mixture of oxygen and hydrogen remaining in the bottle. A 
tecond was examined in the same manner ; it proved to contain an explo- 
sive mixture. A portion of the gas introduced into a tube with a piece of 
spongy platina, caused dull ignition of the platina. No explosion took 
place, but a diminution to rather less than one half. The residue support- 
ed combustion a little better than common air. It would appear, therefore, 
that nearly a half of the mixture of oxygen and hydrogen had escaped 
ftom it, and been replaced by common air. The third bottle, examined 
in a similar manner, yielded also an explosive mixture, and upon trial, 
was found to contain nearly two-fifths of a itoixture of oxygen and hydro- 
gen, the rest being very little better in oxygen than common air. 

There is no good reason for supposing that this capability of escape be- 
tween glass and mercury is confined to the mixture here experimented 
with ; probably every other gas, having no other action on the mercury or 
the glass, would . have made jits way out in the same manner. There is 
every reason for believing that a small quantity of grease round the stop« 
pers would have made them perfectly tight. — Quarterly Journal of Science, 

19. On SemeTUinfs lodous Acid. By F. W6hlek.— From a recent 
examination of the iodous acid of M. Sementini, prepared by distill- 
ing iodine with an equal weight of the chlorate of potassa, M. Wdhler 
finds that this compound does not consist of iodine and oxygen, but 
of iodine and chlorine; that it is a chloride of iodine similar to that de- 
scribed by Gay-Lussac. In order to demonstrate the presence of chlo- 
rine, M. iWohler saturated the liquid obtained by Sementini's method 
with carbonate of soda, during which a quantity of iodine was separated. 
The solution was evaporated to dryness, the saline mass heated to redness, 
taken up in water, and then allowed to crystallize. A number of crystals 
were thus procured, which had all the characters of those of common salt. 
On dissolving them in water, and adding the nitrate of silver, the yellow 
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iedlde of silver ftt first fotmed, and then the white thick flocks of the chlo- 
ride subsided » The mixed precipitate was then treated with pure ammo- 
nia^ which dissolved the chloride^ and left the iodine as a pale yellow 
powder. The matter dissolved by the ammonia had all the properties of 
the chloride of silver^ and appeared to exceed the iodide in quantity. 

The saline mass remaining in the retort after the formation of the chlo- 
ride of iodine consists of the chloride of potassium^ and the chlorate and 
iodate of potassa^ provided the distillation is arrested as soon as the chlo« 
ride of iodine ceascas to be formed. The iodine is present only in the form 
of iodate, and does not strike a blue with starch except by the addition of 
the protomuriate of tin, or some other deoxidizing agent. M. Wdhler is 
of opinion, that the production of the chloride of iodine in Sementini's 
process depends on the formation of iodic acid, a portion of chloric acid 
being decomposed, and its elements uniting with separate portions of 
IMne^'^Poggendorff's Annalen, 

90. On Bromine, By M. Just. Liebio, Professor of Chemistry in the 
University of Giessen."*On receiving the memoir of M. Balard on a new 
«mple substance contained in the mother water of salt-works, I hastened to 
make some trials of similar solutions which I was able to obtain, and I 
have been fortunate enough to find this remarkable body in considerable 
quantity in the mother water of the salt-pit of Theodorshalle, near Kreutsz* 
nach. From thirty pqunds of the mother water I obtained nearly twenty 
grammes of bromine. 

- Having transmitted chlorine through this mother water, the liquid ac- 
quired a yellow tint ; and on agitating it strongly, red vapours appeared 
upon its surface. On following the process of M. Balard^ which appears 
the most simple, I separated the bromine by means of ether, and then by 
caustic potash. The distillation of the bromuret of potassium with per^ 
oxide of manganese and sulphuric acid afibrded a sufficient quantity of 
bromine for enabling me to repeat a great number of the experiments of 
M. Balard ; but I have not observed any phenomenon which leads to a oon« 
elusion contrary to that which he has deduced from his researches* 

M. Balard, in taking fi>r his guide the essays of M. Gay-Lussac on iodine 
and cyanogen, has left very little to be added to his own memoir. I may 
add, however, a few experiments in support of the opinion, that bromine, 
like chlorine and iodine, is to be regarded as a simple substance. 

I heated to redness in a glass tube some iron wire formed into a spiral^ 
and the vapour of bromine well dried by chloride of calcium was transmit- 
ted through it. The iron, at the moment of contact, became red hot, and 
fhsed, without disengaging any gaseous substance. The fused mass was of oi 
bright yellow like Naples yellow, presented a crystalline lamellar structure, 
and was soluble in water without colouring it. The solution was precipi- 
tated of a bright yellow by the nitrate of silver, and chlorine disengaged 
from It the vapours of bromine. The compound was proto-bromuret of 
iron. 
' In another experiment I substituted platinum wire for the iron ; but 
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- jUrnt metal ww aoUttacked^ and tb^ bromine tetalned its pcop^ities* LiB|p# 
Jdacky tmder tbe same circumstanoesy bad no effect on tfais body. 

On bringing together inm filings^ water, and bromine, the mixture so* 
j^uires an increase of temperature, and proto or deuto-brommret of inm is 
formed according to tbe proportions employed. 

. A yery pmre bromuret of potassimn may be procwed by pouring a soln- 
tion of caustic potash into the alcoholic solution of bromine until the ako« 
hoi bc^s to lose its colour. This salt, eyaporated to dryness^ and heated 
tQ redness, becomes dark. 

Tbe bromuret of silver dissolves easily in ammonia* This solution, on 
standing for some time, yields white brilliant crystals, which give out am« 
monia when heated, and leaves bromuret of silver as a residue. 

9.621 grains of very pure bromuret of potassium yielded by deoompoei« 
lion, with nitrate of silver, 4.041 grains of the bromuret of silver. This 
result makes the weight of an atom of bromine 94*11, oxygen being taken 
as 10. 

Nature of Bromine.*— Though the £icts stated in the preceding papei> 
as well as those observed by M. Balard, are favourable to the snppositiofi 
of bromine being elementary, the real nature of this curious substance id 
as yet by no means ascertained. M. Chevreul is said to have announced 
to ihe Academy of Sciences on the 10th of October, that M. Domas had^tis** 
coveted a chloride of iodine which has all the properties of bromine. — 
Ferussac's Bulletin des Sciences for December 1836. 

St. OnanAncilytic Process for separaiing Iron and Manganese. By M. 
QussNEViLLE Junior. — The process of M. Qaesneville, described in' tbe 
Journal de Pharmacie for September 1826, consists in bringing the iron, 
by means of a current of chlorine, to its maximum of oxidation, render* 
ing the liquid exactly neutral, and precipitating the iron by the arseniate 
of potassa. The arseniate of the peroxide of iron subsides, while the 
\' whole of the manganese is held in solution. The oxide of manganese 

\ may then be precipitated by caustic potash. We agree with M. Ques* 

^ ' neville,.that the separation of the metals may be effected in this way, pro- 

r vided no IVee add is present; but we do not believe his process is at all 

I , preferable to that in common use by succinic add. The per-sucdnate 

of iron is indeed decomposed by hot water ; but if cold water only is em- 
f ' ^ ployed, the whole of the iron will be separated. 

! 22. ProtO'Ferroeyanateoflron.-^MT Phillips states, that a solution of 

the protoxide of iron, without any admixture of peroxide, may be obtained 
^ by putting the metal into an aqueous solution of sulphurous add, and suffer* 
ing the mixture to remain for a short time, without tbe contact of atmo* 
spheric air. When a solution of tbe ferrocyanate of potash is added, a per- 
fectly white predpitate is formed, which is the proto-ferrocyanate of iron* 
^ The action of sulphurous acid upon iron is also remarkable on another ac- 
count, viz. that no gas is evolved during the solution of the metal, if made 
to take place in closely stopped bottles. It appears that a part of the sul- 
phurous add is decomposed by tbe nascent hydrogen of the water, Mnd 
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93. Discwffy of a 9ubgiance which mflames by contact with waier» 
-T-The following details have heea communicated to us^ whidi it would 
be deairaUe to have verified. At Doulens^ near Amient^is a large manu** 
fiietory for qMnning cotton^ which is lighted with oil gai. This gas, upon 
passing from the iron retort, filled with coke, where it is fi>rmed, tiaver- 
aes a reservoir of oil, and there deposits a white liquid matter, which may 
be drawn off by nseAOS of a spigot situated at the lower part of the reser- 
iK>ir. Some of this matter beihg accidentally dropi>ed into water, inflamed 
qiontaneously, and having run into a neighbouring rivulet, it there qvead 
ijtself over the surface of the water, which appeared to be on fire. The 
proprietor of the totory intends to .send a bottle of this singular substance 
to M. Gay-Lussac for analysis*«~-jB«2;. Un. 

84. N^ Atids,'^'}SM. Chevreul and Gay Lussae, while treating animal 
matters by alcalis, have obtained difibtent adds, having the remaikaUepra^ 
perty of neutraliadng bases, and into which azote enten as an elenienC. 
They are occupied in studying t&ese luids; vnd wllEotm publish the re^^ 
suits of their labours.*— ilnn. Chim* Nor. 1826, p. 335. 

III. NATURAI. HISTOBY. 

26. Elementary Work on Natural History, '^Mr Stark is preparing for 
publication Elements of Naturd History , adapted to the present state of the 
scienoe, and including die characters of all the Genera and the principal 
S^pedes of the Animal Kingdom described since the publication of the Sys^ 
tema Natures of Linnsus. 

This work, intended equally for the scientific student and the general 
reader, will contain a view of all the departments of Nature methodically 
siranged according to the most approved systems. Besides the sdentifip 
descriptions of the Classes, Orders^ and Genera, sufficient to enable any one 
to acquire a competent knowledge of the leading arrangements and prin- 
dpal fiicts id Natural History, the more generally interesting details of the 
habits of the prindpal spedes, and their use in the economy of nature will 
be given,— -lists of the best books in each department,-^-explanation8 of the 
scientific terms,— and the spedes natives of Britain will be particularly iU>* 
ticed. 

MINEBALOOY. 

S6. Kerstens Cobalio^Bismuthic Ore* — Mr Charles Kersten of Grottingen 
gives a description and chemical examination of this mineral, which he dis* 
covered among some specimens of ores of cobalt from Schneebei^ in Saxony. 
Its colour is lead-grey, inclining a little to steel-grey ; its lustre nearly 
metallic. The substance itself is of an imperfect radiated texture, and rather 
porous; but in other respects resembling the nickeliferous grey antimony. Its 
hardness could not be ascertained on account of its bdng intimately mixed 
with quartas. The specific gravity of the pure minend, the intennizQare oC 



356 Scientific InjkUigence. 



^quartz Mng duly attended io, appe&n to be between 6.0 and 6.7. Nhiv*- 
'muriatic acid dissolyes tbe wbole, wben reduced to powder^ with the exoep* 
tion of from 27 to 32 per cent, of quartz. The following process was adop* 
ted to ascertain the relati?e proportions of the substances prenously found 
to be contained In it^ vis. arsenic^ cobalt^ iron^ bismuth, nickel, copper, 
andaulphur, with a trace of manganese* A. From the solution in nitro-mu- 
xiatic add which remained dear when diluted by twelve times its volume 
of water, the sulphuric acid was precipitated by nitrate of baryta. The pre- 
cipitate obtained was washed with hot water, and then digested in muriatic 
add, and again washed. B. The muriatic acid used in A for digesting the 
sulphate of baryta contained a little oxide of bismuth', and was added to the 
remaining fluid, freed afterwards from the superfluous baryta by sulphuric 
add. C Liquid hydro-sulphuric add successively added in small quan« 
tities, till no more diange ensued, predpitated a biackish-brown powder, 
consisting of sulphurets of copper and bismuth. Nitric acid dissolved the 
precipitate, with the exception of sulphur, and assumed a green colour. It 
was evaporated, then a great quantity of water added, and the white resi- 
due collected, repeating the process as long as a precipitate was obtained. 
Z>. Caustic ammonia added to the fluid gave an additional minute quantity 
of a predpitate» which was likewise oxide of bismuth. The result was ig- 
nited and weighed. E. From the ammoniacal liquid, copper was predpi- 
tated by caustic potash. The blue precipitate became brown on the solu- 
tion being heated long enough to expel all the ammonia. The alcaline 
fluid, treated with hydro-sulphuric add, gave, afker the lapse of several 
days, a slight quantity of sulphuret of copper, F. From the remain!^ 
liquid sulphuretted hydrogen gas orpiment was predpitated. The li* 
quid was afterwards heated to the boiling point, and the small quantity 
of orpiment obtained wa^ added to the former. The orpiment was washed 
several days with boiling water, till the liquid was left colourless by hydio- 
sulphuret of ammonia. Caustic ammonia left some sulphur undissolved^ 
Cr. The liquid was concentrated, and nitric acid was added to convert 
the protoxide of iron into peroxide. The solution rendered neutral by 
evaporation wa2s diluted, and while hot predpitated by carbonate of soda 
with Excess of base. The predpitate obtained had a brown colour, near- 
ly like oxide of iron. It was washed with boiling water, and at last dis- 
solved in oxalic acid, Efiervescence ensued, and a yellow fluid was form-* 
^, while a pale rose-red powder remained undissolved. The liquid, filter* 
ed off*, and warmed, gave, with caustic ammonia, a precipitate of pure ox- 
ide of iron. H. A slight portion of cobalt dissolved in the liquid was ob- 
tained on the addition of hydro-sulphuret of potash. A method, simi- 
lar to that proposed by Laugier, was employed for the determination of 
the relative quantities of nickel and cobalt ; on the pale red powder of G 
caustic ammonia was poured, which then assumed a deep mahogany tint, 
leaving a slight reddue undissolved, which proved to be chiefly manganese* 
K, A portion of cobalt which it contained, and which was dissolved in the 
Carbonate of ammonia, was added to the ammoniacal liquid of O, and al- 
lowed to stand undisturbed for a fortnight in a flat open vessel. It as- 
sumed a paler colour, and deposited greenish-blue granular crystals. This 
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iMiIt was diflsolyed in caustic ammonia ; the solution formed was of a violet- 
blue colour. After some time it yielded a green precipitate^ the colour of 
the solution being at the same time changed into a peach-blossom red. 
The precipitate gave a pure blue solution with caustic ammonia ; and^ ex- 
posed to air, it deposited a verdigris-green salt. This salt was repeated* 
ly dissolved in caustic ammonia to obtain a pure salt of nickel, which was 
completely precipitated, so as to leave the liquid perfectly colourless when 
the blue ammoniacal solution was exposed to the air. L, The ammcnia- 
cal solutions- of cobalt were evaporated to dryness, and yielded pure oxide 
of cobalt. 

The results of two analyses, conducted in this manner, were 



Arsenic, 


7a449 


77-530 


Cobalt, 


9.860 


9.876 


Iron, 


4.776 


4.760 


Bismuth. 


3.865 


3.851 


Copper, 


1.269 


1.338 


Nickel, 


1.103 


1.106 


Sulphur, 


1.287 


0.745 


Manganese, 


a trace 


a trace 



100*609 99.206 

« 

. The chemieal composition of this mineral appears to be quite peculiar, 
and it is likely to belong to a new species. A good description of the species 
itself is therefi>re now a desideratum, as would be also the analysis of a well* 
defined crystalline variety, from which it might appear which of the nu- 
mentms ingredients are essential, and which of them must be considered 
as acddentaL 

, » 

r S7. Selenium discovered in Cupriferotis Minerals,'— ^Lr Charles Kersten 
of Gottingen observed the peculiar disagreeable odour characteristic of 
selenium^ when exposing the capillary red copper ore from Rheinbreit- 
bach to the action o£ the blowpipe. The red ring, which forms another 
character of it, likewise appeared when the mineral was heated in a glass 
tube. He afterwards subjected the capillary crystals to a chemical exami- 
nation in the humid wayy and succeeded in separating the selenium from 
1^ other ingredients. Twa specimens of an earthy substance, from the 
same locidity, chiefly consisting of oxide of copper, showed likewise traees 
of selenium, which was not the case in similar varieties from the Banuat. 

. 28. Silicate of Cerium* — ^Dr Wollaston examined this substance in June 
1825. A perfect crystal of it, in the form of a regular hexagonal prism, iai 
contained in th^ cabinet of Sir Alexander Crichton, which is to be sold by 
auction in the ensuing months of April and May. Cleavage parallel to the 
axis of the prism. Colour pale yellowish-brown. TranslUipent. Occurs 
along with magnesian carbonate of lime and emerald. Locality Santa 
Fe de Bogota, in Peru. Fragments of this substance, associated with the 
Peruvian emeralds, are preserved also in the British Musemn. It is not 
jsentipned whether this be & species of its own, or whethM" it be the same 
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as the ceritB from Bastnaies in Sweden.— (iV^o«<^e of 8w Ai^wwier 
tori* Cidfinet, p. 92.) 

99. Anaiffsis of 2^heniU and J^mesoniU.'-^VtQ&MXX Henry Booe 4)f 
BeiluifpveB the reeniltB of <«ie«nalyflisof Zinbenite^ andtluree of Janie«m« 

itei 88f<41owB: 

;Qii)ECiute. Ja mwOTHt e. 



Sulphur, - , S&Sa 

Lead, - 31.84 
Lead, oontainiDg traces of 

zinc and iron, - — 

Copper, . 0.42 

Iron, . - « w^-mmm 

Antunony, - 44.39 



99.23 



,—— ^ — 


- 


" V 


22.15 


22.53 




40.75 


38.71 
0.74- 


40.35 


0.13 


0.19 


0.21 


2.30 


2.66 


2.96 


34.40 


3490 


33.47 



99.73 99.72 



The material of the Zinkenite was communicated to him by Profeasor Gns- 
tavus Rose, who described the spedea; with the specimens of Jamesonite, 
first described by Mr Mohs, he was Airnished by Mr Haidinger. Pro- 
fessor Henry Rose considers the first to be a compound of one atom of 
aulphuret of lead^ and two atoms of sulphuret of antimony^ eaqpressed fay 
the formula Pb S< + 9 SbS^^ while the second is a compo^lnd of thtee 
Utoms of the sulphuret of lead, and fbor of the stflphuret of antimony, liho 
fi>rmula being 3 Pb S' + 4 SbS^. The contents of iron, sine, and abppBt> 
he con&iders acddentad, there being no example of iron and lead fimang 
ingredients of the same chemical mixture, neither as oxidea nor aa sidplni* 
rets. Professor Rose did not find sulphuret of lead in any of thoae grey 
copper ores which contained sulphuret of iron, even though they were im- 
bedded in lead-glance. The analysis of the t^o apedes, mentioned aborej 
ifbrm part of an extensive series of analytical researches on the min^ndlt 
usually named Fahlerz, or Gf ey Copper, with whidi Professor Henry Kcms 
has been occupied for several years past. An account of them is in a con« 
liiderable state of forwardness for pubKcfttion.-^(Pog*^e7iior/*ir AnnaUn der' 
Phystk,) 

SO. Profistor ^ohs.'^We fed ptrticiilar gratification in amioundng to 
crar readers, the appointment of Profeasor Mohs to a mineralogicai dMir at^ 
Vienna. The diair has been established for the oeeasion in c(NiBequcBoe>~ 
of the peculiar interest evinced by the present Emperor of Austria te 
promoting the useftd sdences. In order to render the lectures more ef« 
ftctual, the professor has been entrusted with the care of arranging ny^ 
tematically the Imperial cabinet, and to adapt it, at the same time, to the' 
purpose of lecturing. For many years every occasion was seized, and eon^ 
fliderable sums expended to enrich this collection. Under the management 
of Professor Mohs, it now bids fidr to become an ample source of minent" 
logicd information. 



31. /^rocAforv, a Ntw Mineral 8p9Ci$s,mmliM fym» bdoDg to te tCK* 
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folar systMi being regular octohcdrons, aoeording to the measmremeiits 
by PffofeMor Gustavus Rose. It presents no deavage^ bat a rather perfect 
Gonchoidal fhicture^ with a considerable degree of a kind of lustre interme* 
^Uate between the resinons and vitreous. The surface of the crystals is less 
bright. It isof a reddish^brown colour^ often very dark^ and resembling brown 
sphene, a substance which it is very nearly allied to in respect to sinflla* 
rity. It is sHghtly translucent only on- its sharp edges. Larger iVagments 
appear entirely opaque. It affiirds a pale brown streak. Its hardness is in« 
termediate between that of fluor and felspar, or = 5.0. Its spedfie grt^ 
vity rs iJ206 «- 4.916, according to 6. lloM. 

It ocQurs in the zireon*syenite of Fredriksvam and Laurvig in Norway 
timost always in crystals of the size of a pea and smaller, often so firmly 
attached to the surrounding felspar^ or elaolite, that they cannot be sepa* 
trated from them in their faces of crystallization. It was first noticed In 
the rocks near Fredriksvftm as a particular substance by Mr Tank, who 
likewise discovered the polymignite and the phosphate of yttria, and it vnk 
ibuQd also near Laurvig by Messrs Berzelius, Brongniart, and Woehler, 
during a journey which they made through Norway* The name of pyro* 
dilore was proposed by Berasellua in allusion to- its property of turning 
yellow when exposed to the blast of the blowpipe, a property not found in 
polymignite, with which it often is assodated. 

The above description was given by Dr Wodiler, who examined the 
diemieal constitution of the substance, and t^herefore has the merit of 
havipg esfublished, both as a mineralogieal species and a peculiar chemical 
compound, a substance which had long ago been noticed by mineralogists 
under erroneous names, or confounded with other bodies. 

It shows the following phenomena when treated with the blowpipe* 
Heated alone it becomes pale brownish-yellow, but retains its lustre> and 
melts with great difficulty into a blackish*brown scoria* 
. It is perfectly dissolved by borax* The globule obtained in the oxide* 
ting fiamo is reddish-yellow and transparent, but beoomea easily opaque 
and yellow by flaming. The globule turns opaque . and white bn coolings 
if a large quantity of the mineral has been employed* In the redudng 
flame the globule is deep red, similar to the colour produced by titanium 
containing iron, but by flaming it forms a pale bluish-grey enamel, often 
with stripes of a pure blue colour* 

- 4t effervesces with salt of phosphorus, but is likewise perfectly soluble 
in it. In the oxidating flame the giebule is yellow while hot, but gene- 
rally becomes grass-green on coding* In the reducing flame this greett 
colour soon disappears, and is superseded by a deep red one, inclining to 
violet-blue, as from titanic add mixed with a little iron* If again expos* 
ed to the oxidating flame, the green tint returns, which is like that fhNii 
uranium** 

With soda on a piatinum leaf the ffteea colour produced by manganese • 
is vidble. 

* There is a mineral occnrriiig along with pyrochlore nearly resembling it* but 
giving bcfeie the blowpipe only the resctioD» of uranium* From the want of a.tuf* 
fieient lupply of mineral it was not analyzed. 
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As the kind of subBtanoes were alniost the same as thoie in fMlymigiatai^ 
Dr Wodiler followed Dearly the same plan which Berzeiiiia had adopted ia 
the analysia of that mineral. 

In order to ascertain the quantity of Tcdatile ingredients it was heated 
in a glass tnhe, enlarging into a ball in its centre^ over the aigand spurit 
lamp. Some only of the amall fragments showed the phenomenon of in* 
candescence like gadolinite, though they were all alike afterwards in api* 
pearance* Water and flobric acid^ to the extent of 4.2 per cent, wesa di»* 
engaged. 

A. The mineral reduced to mi impalpable powd^ was deoompoaed by 
dHate sulphuric add^ with whidi it was digested for some time. A glaas 
plate* with which it was covered^ became corroded by the disengagement 
of flaoric add. The pulpy mass, obtained by evaporating moat of the w«» 
ter, was white, only a little indinit^ to bluish-green. It was again 
inixed with much water to predpitate entirely the titanic add^ and to dia* 
folve the gypaum. 

B. The solution filtered off the white residue was predpitated by pnie 
ammonia* It yielded a pale brownish*yellow precipitate, which became 
brown on being washed. The remaining fluid was precipitated with oxai» 
late of ammonia. The oxalate of lime thus obtained was ignited, then 
melted with carbonate of ammonia, and again slightly heated, to reduoe 
it to the state of carbonate. 

C The liquid from which the lime had been predpitated, left, by evi* 
poration, a residue which contained traces of magnesia, but prindpally 
proved to consist of sulphate of manganese. 

£>. The residue in A chiefly consisted of titanic add. Wlule yet in 
its humid state it was digested in hydiosulphuret of ammonia, which im* 
mediately turned leek«^preen, but so slightly, that the quantity of iron it 
contained can be but very inconsiderable. The hepatic fluid evaporated, 
left a small quantity of a dirty yellowish powder, which allowed with 
f;rc^t fitdlity gbbules of tin to be reduced before the blowpipe. The re« 
maining powder was pure titanic add, assuming a fine lemon-yellow tint 
when heated, which it again lost on cooling. With salt of phosphorus it 
^ve the well known amethystine colour, i^ the redudng flame, and with 
poda an Cfiaque globule, whicb diseagiiiged much light on becoming solid* 
It did not show any traces of silica, of tantalic add, or of zirconia. 

£• The predpitate obtained in fi by pure ammonia was digested in cau* 
atic potash* The liquid thus obtained Was supersaturated with muiiatic 
add, but did not give any predpitate by ammonia. It contained, there* 
ftre, no alumina. 

. The residue was digested in a cone^tiated solution of carbonate of am« 
mqnia* Its brown tint became still darker, and the liquid assumec^a yeU 
low oobur. This liquid filtered ofl^ on being diluted with the washings of 
the Inrown residue, became turbid, and a yellowish-white predpitate ap- 
peared when it was heated to drive away the carbonate of ammonia. When 

<^ed, it had a greyish-brown colour, and gave reactions onlv of tin and 
oerittm. 

The remaining yellow ammoniacal solution beii^ evapented to dry^i* 
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tieai, 1^ soiae yellow oxide of unmiiim* From a Boludoa of the latter 
in nitric add^ which was of a fine yellow^ ammonia gave a yellow precipi* 
tate^ and the cyanuret of iron and potasaium a fine hlood*red one* 

F. That part of the brown precipitate in B^ which was not soluble in car* 
honate of amnumiay was soluble in dilute muriatic add, with the exception 
«f a small quantity of a dark-brown substance, which proved to be oxide 
of manganese. The solution was neutralized with ammonia, and then a 
«rystidline coat of pure sulphate of potash introduced. A white pulvera* 
lent precipitate began to form one hour afterwards* At the end of twen* 
ty-four hours it was separated by filtration, washed with a saturated solU"* 
tion of sulphate of potash, and then digested in a solution of caustic po* 
lash. A dirty white precipitate was left, which became darker on the fil- 
ter, and proved to be oxide of cerium. On being treated with concentrat- 
ed muriatic acid, chlorine was disengaged in a higher temperature, and a 
trace of a white substance was left undissolved, which might be zirconia. 

G. The liqidd left after the separation of the oxide of cerium, on being, 
mixed with caustic ammonia, gave a little iron, still containing some man- 
ganese ; a trace of t)ie latter was also discovered in the liquid remaining 
after separating the oxide of iron* 

The result of the analysis was. 

Titanic acid» .... 62.7S 

Lime, - , - - - - 12.85 

Protoxide of uranium, - - '- 5.18 

Oxide of cerium, (impure) .... ^.80 

Protoxide of manganese, ... 2.76 

' Oxide of iron, .... 2.1G 

Oxide of tin, ..... 0.61 

Water, - • - - . 4.20 



97.30 

Besides a trace of magnesia^ and much fitioric acid. 
' Dr Woehler does not give any formula to represent the chemical con* 
fitittition or the spedes. He could not determine the quantity of fluoric 
Bcid^ which he believes to be very considerable, and as two per cent, of 
'fluoric acid will combine with seven per cent, of lime, the quantity of 
it must necessarily affect the computation. There might be also seme 
zirconia in the precipitate» deposited in £ from the carbonate ammonia, 
in which, on account of the small quantity of it, only tin and cerium 
were discovered. 

3S. JNaiiife Oold in Vermont — A fine piece of native gold, of nearly ten 
ounces was lately picked up by a boy near a small brook in Newfort, Ver- 
mont. It was studded with quartz crystals. It strikingly resembles the N. 
Cfirolina gold. Its spedfic gravity is 16.5, and it is considered worth 89 
«ent. per pennyweight.— iV«£;ton'* Journal of the Arts, Feb. 1827, p. 375. 

33. Dr Brej^siers Treatise on MtneraJogy^^^^TYdB work, in which the 
author has been engaged for many years, will be published early next win- 
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lor* 101 fajtepdfd to fonii» popular towttfae^ ewbrtcing all ^ f3ii8inlidi 
Hiyaieid^ and NMwral History properties o£ Minerftl Bodies with an ao« 
oount of the variotia purposed in the fine and iiseM arts to which theyaie 
applied. It will occupy one laige volume 8to« and will be illustrated with 
nmnerous plates, representing the internal strueture, and the extenud Ibna 
of a78tallized bodies. In the introduction it is proposed to give a pcqpai* 
lar acoouni of all the discoveries that have been made during the hisa faa 
yean respecting the optical and physical structure of muierals^ and a de^ 
aeripcion of various new methods and instruments for examiiung and difl» 
tingttiafaing the precious stones imd other mineral bodies. 

. 34. Mohsite, a New Mineral Species, — ^Form rhombohedral. One of it9 
crystals is represented in Fig. 10 of Plate IV. The terminal edges of ,the 
fundamental rhombohedrons R, or the incidence of P on P over If' a^ 
= 73^43^ The other measiurements are, 

& on a' = 112^30 b' on b' = 96^22' 

' b^ ~~a'=i isg^'SD e' — e* = 64V 

e' — a'= 101^42 d* — d*== 142°14 

P — (i*= 157^10 d^ •^^= 99*^ 

The surfiioe is brilliant, with the .exception ofd' and £^, which are less 
shining; cleavage apparently none ; fracture iconchoidal ; opaque ; colour^ 
iron-black; lustre bright metallic; no action on the magnetic needle; 
brittle ; scratches glass very easily. The crystals are flattened between the 
£ices a' and its opposite, so as to produce a tabular appearance. They are 
small and implanted on quartz, mixed with a little chlorite, probably from 
Dauphii^r 

Mr Levy« to whom mineralogy is already so much indebted for the 
establishment of new species, has given the above description of one which 
he discovered among Mr Heuland's rare minerals, and called it, at his sug* 
gestion, Molisite, in honour of Professor Mobs. Mr Levy observes that 
this new species has almost identically the same form as Eudial^U, as de- 
scribed by him in the Edinburgh Phihsophiad Journal for Jan. 1825, th^ 
fundamental form of the latter being a rhomhohedron of 73^40'. He de*^ 
IKnribes likewise twin-crystals, which are said to be formed by two indivi- 
duals with parallel axesy but not reversed fi>r 180^, but only for 30*^ or 90% 
No figure being given, it would be unavailing to attempt here any expla- 
nation of the fact stated, upon the supposition that the otherwise genend 
law also takes place in the present instance. Mohsite very much resemblw 
Crichtonite, and axotomous iron-ore, but is distinguished immediately by 
its greater hardness, and want of cleavage perpendicular to the axis. 

35* Analysis of Hetepozite* This mineral was fi)und,at Tboreaux, in Haut 
Vienne, in France. Part of it was tender, and part hard. The tender 
part ^ve a fine violet powder, and the hard part a greyish and sometimes 
a yellowish powder. The specific gravity of the violet part was 8, and in 
a slight por^on M. Vauquelin l^und it to-ofmsist of-r ' 

11 



Mugaacae, - 16.5 

Phofphoiie acid) ^ * 48 ^ 

loo" ' 

Atm, de Ckm* toL xxx. p. IWk s 

< 3ii. Asmh^ cfHwifuUU, a new MineraJ^ This inkier^l was foiuii in 
jHmH Vieime, by M. Alloatt. M. Vaaq««]jf) found i% to 4aon8ist of«-^ . , 

lioa of maaganwa, » 47»8 > 

PhoephMie a^d, - 38.8 ., 

Water, - 20 

Ann* de Cbim. toL xzx. p. 3<Kr« 

37. Analysts of the Fer Oxide Resinite of Hauy. This minend, cafied 

also Fer Piciforme, is fVom the mine of Kust. near t^reyberg. IVl. Lau^ 

gier found it to consist of-^ 

Atoms* 
Peroxide of Iron, . 35 1 ' 

Anenicadd, 20 1 

Stdj^uxie add, • 14 1 ^ 

Water, * .30 > 

99 
Ann* de Chiwu tqL zzk* p. 831. 



^8. Analysis of a new variety of Wolfram,''^This mineral^ from Hai^t 

Vienne, has been found by M* VauqueUn to be, composed as foUowSy*^ ^ 

Old variety. New wrieCy. 

BerzeliuB. Yauquelin. 

Tungstic add, - 74606 73.3 

(hdde of Iron, - 17*599 l&a 

Oxide of manganese, - 5.670 18.0 



97.930 100.0 

Anih de CMnu vol. xzx» p. 194 

J 39. New Crystalline firm ofApophyllite in Afnerica.^—Thw new fisn^ 
of apophyllite was found in a geode imbedded in the amygdaloidof Fori 
Marmouze^ on Lake Superior^ 44> miles N. W. of the straits of St Mary 
The geode found by Dr Bigsby was presented by him to Dr G. Troost. 
This apophyllite exfoliates^ like the European variety, before the blowpipe 
and melts into a white enamel, which^ by a prolonged application of heat 
changes into a semi-transparent glass. It does not require so much heat 
for its fusion as the European variety, but coincides with it in its other, 
characters. One of the crystals of the apophyllite exceeds half an inc^ 
in length. It has the appearance of an elongated octohedrop, with the 
angles of the base truncated, and its e^^es emarginated. Dr Troost gave it 
the name of Apophyllite Mixtunitaire. The angles are M upon M 90^ ^ 
M upon the faces of the pyramid 1279 59 ; M upon the emaiginated 
tdgpi ^49*^ 2B' ZO'\^^See Journal Nat, Soe, Philadelph. vol* ¥• p. ^2. 
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40* New CryitaUine form of LaumonHc-^Thvi mitteni was foimi hf 
Dr Bigsby at three difiiereDt places on Lake Superior. The crystallised 
variety waa discovered in a small vein of white calcareous spar and led 
feldspar. Its form is a rhomboidal prism^ acuminated with adihedni som* 
mit'f^ldL p* 6S^ 



41* Farther Observations relative to Kupffher^ » Law in Mineralogy* 
Tol. IT. pp. 186«-*188 of thiB Journal, we laid before our readers an acoowit 
of the remarkable law in mlneral<^^ announced by M. Kupfiher* The 
following consequences of this law have been deduced by M. Vincent : 

1. The cubes of the axes of primitive forms, which contain the same 
number of atoms, are in the inverse ratio of the squares of their specific 
weights. 

2. In crystalline substances, of the same primitive form, the specific 
weights are in the inverse ratio of the weights of the atoms. 

3. The squares of the weights of the atoms are proportional to the cube^ 
of the axes of the primitive form. 

i. The cubes of the respective distances of the atoms, in two substances 
of the ssme primitive form, are proportional to the squares of the weights 
of these atoms, or in the inverse ratio of the squares of these specific 
weights^ — See Ann* de Chim* torn. xxxi. p. 104. 

» 

4S. Fholeritef or Silieate of J/vmtna.— This substance frequently occurs 
in the qoal formations of Fins, (dep. of Aliier,) in fissures in the ironstone. 
It occurs in small convex nacreous scales : It is soft and friable, and adhe- 
aive to the tongue, and is of a pure white colour. It is composed of 
^ SiUcs, - - 41.775 

Alumina, - - 43.104 

Water, - - , 16.121 

lOOOOO 
Ann, des Mines, voL xL p. 489. 
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43. Bowlders exhibiting Scratches and Furrows on their loiver surfifies* 
•^'^ I have had occasion, says Mr P. Dobson of Vernon, Connecticut, to 
dig up a great number of bowlders of red sandstone, and of the conglorae^ 
rate kind, in erecting a cotton manufactory ; and it was not uncommon to 
find them worn smooth on the under side, as if done by their having been 
dragged over rocks of gravelly earth, in one steady position* Onexamina^ 
tion, they exhibit scratches and furrows on the abraded part ; and if, 
among the minerals composing the rock, there happen to be pebbles of feld- ' 
spar or quartz, (which was not uncommon,) they usually appeared not to be 
worn so much as the rest of the stone, preserving their more tender parts' 
in a ridge, extending some inches. When several of these pebbles happen 
to be in one block, the preserved ridges were on the same side of the peb* 
bles, 80 that it is easy to determine which part of the stone moved forward, 
in the act of wearing." Some of these blocks weighed fifteen and even 
thirty tons. These curious fkcts confirm ihe ingenious speculatioils and' 



^mof Sir Jamet Udl, Bart, fts^eeting tlie revolutions on the entth's sur* 
fiioe**- See Sdin* Transactvms, vol. viL p. 169. 

44. Mr Pouleit Serope's arrangemewi of Vokanie J?ocXr#.— As we be* 
lieye there are few of the geologists of the present day who ha?e studied' 
the volcanic phenomena, and examined the volcanic districts with so much 
attention as Mr Poulett Scrppe, we shall lay before our resders his new 
afrangement of volcanic rocks, of which he has given an account in a 
late Number of the Quarterly JournaL 

OJENUS I.— TRACHYTE. 

/SpecUi A, Compound trachyte, with mica, hornblende, or augite, sometimes 
both, and grains of titaniferous iron. 

B, Simple trachyte, without any visible ingredient but felspar. 

C, Quariiiiferous trachyte, when containing numerous crystals of 
quartz. 

D, Siliceotis trachyte, when there appears to have been introduced 
a great deal of silex into its composition. 

GENUS II.^-GRAYSTONE. 

Speeies A, Common grdysione, consisting of felspar, augite, or homblend^ 
and iron. 

B, Leucitic graysione, when leucite supplants the felspar. 

C, Melilitic graystone, when melilite is substituted for felspar, &c. 

6BKU8 III.— BASALT. 

Speeiet A, Common basalt, composed of felspar, augite, ^and iron. 

B, 'Leucitic basalt, when leucite replaces the felspar. 

C, Basalt with olivine, in place of felspar. 

D, Basalt with Hauyne, in place of felspar, 

E, Ferruginous basalt, when iron is the predominant ingredient. 

F, Augite basalt, whai pyroxene or hornblende compose nearly the 
whole of the rock. 

The colour of the rocks of the graystone genus is universally of some 
tint of gray, generally lead-gray, greenish iron, purplish, or slate-gray, with 
the exception only of the vitrified varieties, some of which have assumed a 
black colour, which, however, passes away under the bbwpipe, and is suc- 
ceeded by the usual gray tint. 

In general the colour of the mass is deeper in proportion to the quan« 
tity of augite matter in its composition, the felspar being always of a light 
colour, the augite of a darkish green or black hue, and the iron of a dark* 
brown or black. 

The proportion of felspar, or its substitutes in trachyte, may be reck« 
oned at or above 90 per cent, the remainder being composed of augite, or 
the ferruginous minerals. 

In graystone, felspar or its substitutes composes more than 75 per cent. 
When these minerals are in less proportion than 75 per cent the rock 
should be classed as basalt. 

Another anjtiliary test is the specific gravity of the substance reduced 
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to- powder. Tie spedfie gmvity of irachffte does not ezeecd&7^ lluk tf 
graystone 3.0 ; while basalt occagjonally jwachai 3.50L 

A third test ii the coloor of the glaat hefinre the blowpipe. That from 
fradtgU is li^t-ooloiiMd^ and nearly trassparent. That, from gratfO&ne 
ft dMker, and hafing Riuneroos green at black speeks^ often of a green oo* 
hwar* BoMolt swells into a dark-green or black enameL 

Leueite has not been found in trachyte, rarely in gray stone ; bat qftener. 
UhasaU. 

Olivine has never been found but in basalt, and it appears to rspkotf 
the felspar in part, or wholly, but only when the augite is in excess. - 

BOTANY. 

45. Smiih African Botany, S^e.-^ltia well known, that Mr James fiowie, 
an excellent botanist and general naturalist, has been for many years eon- 
ployed in collecting plants for his Majesty's gardens of Kew, in the inte- 
rior of Southern Africa ; and that, in consequence of the late system of 
retrenchment in the government expenditure, he has, to the great r^;ret 
of every one attached to botany, and alive to the interest of the Royal 
Gardens, been recalled. 

Mr Bowie had already travelled to the distance of 200 miles ftom the 
Cape of Good Hope ; and of the exceeding value of the collections sent to 
Kew, the writer of this article can bear ample testimony. He now pro- 
poses to return to the Cape, and again explore the interior at his own risk, 
relying for a remuneration for his great expenditure, upon the prospect of 
disposing of what he may eollect to the naturalists of this country. 

Under this impression, he offers to collect plants, and other subjects of 
natural history, fox those who may be incUncd to &vour him with their 
commissions, upon the fblLowing terms :•— 

Dried PkuUe, well preserved specimens, at L.8, 10s. the hundred 
spedefr 

Seeds, L.5 per hundred do. 

Bulbs, (Ixise, &c) 10s. per hundred, larger ones, Is. to Ss. 6d. each. 

Living Plants, 9b. 6d. each species. N.B.— *If small suoculoits, ttitee 
or more kinds will reckon as one. 

Strelit%icB, Zamias, &c. and plants of similar size, 5s. each. 

New Species will be charged somewhat highar. ^ 

JStrvif.— For small birds' skins^ and to the sisse oi doves, one shilling each 
specimen. From that si^, and upwards, in proportion, to that of a vuJU 
hire or eagle, 7s. as the highest price. Birds for dissection, preserved in 
spirits, (cask included,) L.5 per hundred, without r^;ard to size. 

' We think we are doing, a service to men of science in this country, in 
recommending so deserving a naturalist to their attention ; and we hetftily 
wish him success in his undertaking. 

Mr Bowie's address is Kew Green, Surry. 

VB0KT4BLE FHY8I0L0OY. 

46* Profissor Decandolle on the LenticeUasj^^PiolSssaot De CandoUe of 
Geneva, has lately published a valuable memoir in the " Annales dfs Scien^ 



C9S Naiurelle$" " sw U9 LentkeiUs des Arbres ei k devdoppememt des 
racines tfui «i sorieniJ" 

It has been lupponed that, from a entting of a tree, fyr example^ the 
roots appear iadiierently from all points of the bark: but this assertion 
M- I>e CandoUe declares to be inoonrect;' they are all, without exception^ 
protruded from small reddish* oval spots, which M* Guettard has named' 
*^, gkafd€9 lenticukures," but of which the ftmctions were never known ? 
To these spots our au.th(Nr has given the name of LeniiceUcB, (or Len^ 

The experiments were made principally, but not solely upon the Wil^ 
low, id which the following facts were observed. A branch of the SaUx 
bicolor, cut from the parent plant, was placed in a bottle of water, and ex-' 
posed in a stove to a heat of 12 or IS degrees of Reaumur. The water 
was presently visibly abaorbed, and this absorption was the* moire rapid, in - 
proportion as the roots were developed. The first sign of vegetation was' 
apparent in the gemme, or leaf-buds, which became slightly swollen:-—' 
soon after, the little oval spots above alluded to began to swell ;-^the 
roots were protruded, and then die developement of the gemmse became 
more decided. The gemme of the lower part of the branch, and which 
were consequently nearest to the water, and those at the summit, which 
of course were farthest from the water, were those which showed the ear- ' 
lieat signs of vegetation. These appeared in two fixed situations. One 
set, and that the first to be developed, have their origin from the axils of' 
the 1^ leaves ; they are always solitary, and are the only ones where the 
branch is uninjured* and when there only remains the scar of the old 
leaf. The other set, which vegetate more readily, appear when some small ' 
lateral branch has been cut away, or that of the original gemmie is cut out 
or destroyed. Then these develope themselves r^ularly, two in pumber, ' 
one on each side of the point or scar where the injury has occurred. All 
the gemms have, in the beginning, a decidedly ascending direction, and a 
green colour ; they originate in the woody body, but less distinctly so than 
the root Their form is that of a sharp and slightly compressed cone ; 
they divide in two, as it were the covering formed by the epidermis, and 
present to the eye at once the rudiments of the branch and of the 
leaves. 

The developement of the roots takes place in the following manner. 
The lenticular disc, which, in a state of repose, was almost flat, swells and 
bursts, often into four irregular lobes, and the epidermis is carried up at 
the extremity of the root. Beneath this, a white, apparently amylaceous 
matter is seen, from beneath or from the side of which the cylindrical fili- 
form root is protruded, spongy and soft at the extremity, itself always of a 
pure white, never becoming green by the action of the solar rays. From 
these observations upon the nature of the lenticells, and from tracing the 
more complete developement of the roots, our author has come to the foU 
lowing conclusions upon this interesting subject :*- 

Ist/y, Thsii the leniicelfce (gtandes lenticulaires of Guettard) bear the 
same relation to the roots which the gemmae or leaf-buds do to the young 
branches,-Hhat is to say, that they are points upon the stem, where pre* 
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ptntion it made befihre-band for the devdopanent of the roots, and 
whence originate those which are developed along the brandies of tiieeB, 
whether in the ur^ in the water, or when buried in the earth. . 

^ly. The young root oommunieates with the ligneous body ti£ the 
branch by its axis, which visibly proceeds from it; and its bark appears 
also to be a continuation of that of the branch* 

Sdhfy It pierces the epidermis of the braucb in its developement, and 
carries with it some portion of the cellular covering. 

^tUffy The root increases only at its extremity, which part alone, of the 
whole root, is capable of becoming green by the actioq of the light. 
. ^A/jr, The developement of the roots is generally more rapid in the 
dark than in the light, although experiments produce very varied results. 

^thl^t firanches immersed in water do not sensibly imbibe the fluid by 
the bark, but by the exposed parts of the woody body, whether in conse- 
quence of a transverse section, or upon the external surface simply deprived 
of the bark. 

Ithlyy Water absorbed by the woody body has a tendency naturally up- 
wards, towards the upper parts from which it has entered ; because the 
leaf -buds, when they are excited by heat, attract towards them the water 
absorbed by the roots or the exposed wood, and it is by a similar, process 
that the trees are enaUed to produce leaves in spring. 

SM/y, Water penetrates more slowly in branches which are inverted, 
than in those in a natural position. 

9ihl^i Water absorbed by the cut base of a branch, unites with the co« 
louring matters with which it may be charged in the branches which aro 
developed by this action. 

XOtk, The roots which are put forth in coloured water, imbibe from it 
the colouring matter, which they transmit to those roots which are above 
them, but which ai^ themselves not immersed in the coloured liquid. 

Wik, The length and the form even of the roots may be much modified 
by the nature of the medium in which they grow. 

47. Neto plan of grafting Pear trees.'^A very interesting paper t)n the 
cultivation of an early and a late variety of the pear on the same wall*tree» 
by Mr D. Montgomery, gardener to the Duke of Montrose, is j^rinted la 
the Transactions of the Horticultural Society of London^ vol. vi. p. S67. 
He proposes to graft the half of the late pear-trees with the early sorts, and 
half the early trees with the )ate sorts ; for example, every alternate branch, 
of the crassane with the jargonelle, and of the jargonelle with one of the 
best late pears. In this way there are two chances of success. Should the 
jai^onelle, which is very early in blossom, fail, from un&vourable weather, 
the late sort, which flowers at another tipie, may succeed. Another 
advantage arises from the crop coming at different times. The jar* 
gonelle ripens off before much effort is required /rom the tree to support 
the late sorts, so that the tree is more capable of supplying nourishment to 
half a crop of jargonelles, than if the crop were all of that sort ; and ils the 
eariy pears are all gathered before the late sort begins to swell to size, the 
tree is at once relieved fVora half its crop, and is better -able to mature ia 
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greater perfectldn its late produce. Mr Monl^goinery statetj that the trees 
produce finer fhiit in this way than if they were all of (me sort. Mr Stm 
bine^ the able 8ecre.tary to the society, recommends the adoption of this 
plan in England, on the ground that, ** as few families can consume the 
entire produce of a full-sized, well-managed pear-tree of any one klndj 
mi}ch waste would be avoided, as well as more variety for the table secured^ 
if every tree on a wall were worked with two or more kinds." 

lY. GSKEBAI. SCIENCE. 

48. JEffixt of Moonlight on the ^>«j.— The effect of the moonlight on 
the eyes in Egypt is singularly ii\]urious ; the natives tell you, as I found 
afterwards they also did in Arabia^ to cover your eyes when you sleep in 
the open air. The moon in Egypt strikes and affiocts the sight, when you 
sleep exposed to it, much more than the sun ; a fact of which I had a 
very unpleasant proof one night, and took care to guard against it afters 
wards ; indeed, the sight of a person who should sleep with his face ex- 
posed* at night would soon be utterly impaired or destroyed^— Game's 
Letters from the Etui. 

49. The Royal Medals for 1926 adjudged to Mr DaUon and Mr 
/tfor^.— The Royal Society of London, on the 30th November 1826, ad« 
judged one of the Royal Medals to Mr John Dalton ** for his devebpe* 
meat of the chemical theory of definite proportions, and for his various 
other labours in chemical sdenoe ; and the other to James Ivory, Esq^. 
ftx his papers oi^ the figures of the planets^ on astronomical refiractionsj 
and other mathematical illustrations of Important parts of astronomy." 

In announcing these abjudications, we cannot avoid expressing our 
doubts of the propriety of the principle 4rhich the Society has adopted. 
Of the illnstrions individuals on whom that honour has been conferred, 
we have the most exalted opinion. They are the proudest ornaments of 
English science, and ought to have received from a grateful country re- 
wards much more substantial than honorary laurels. Fame has long 
since consigned their names to immortality, and it seems to us to be an anti« 
climax in honour to place at this late period a disc of gold upon their shrine* 
We had imagined that the royal medals were granted as a stimulus to new 
discoveries, and not as a reward for c^d ones, and we are sure that, while the 
existing principle continues to be realized, no young philosopher willi 
under the influence of these honourS|^ make apy great effort at discovery. 

Dr Wollaston and Dr Young must receive the royal medals for 1827; ' 
the Bbhop of Cloyne and Mr Pond must receive them for 1828 ; Mr 
Herscheland Mr Babbage for 1829; Mr Trough ten and Captain Kater for 
1830, Dr Thomson and Dr Henry for 1 831 ; and Mr Barlow and MrChristio 
for 1832. These gifted individuals, who are placed at the head of English 
science, merit every honour that the Royal Society can bestow ; but eveiy 
aspirant after scientific fame would thus be struck out of the list of com* 
petitors for the royal prize, till all the veterans of science had received that 
distinguished honour. 

VOL. VI. xo. II. APRit 1827. A a 
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50. The Copley Medal of 1826 adjudged to Mr South.-^The Royal 
Society has adjudged the Copley Medal to James South, Esq. F. R.S. 
London and Edinburgh, for his paper on the apparent distance and posi- 
tions of 458 doable and triple stars, a work which well merits this high re- 
ward. 

51. Diamond Mines of Bundelkkund.-^These mines are situated on the 
table-land, between the first and second ranges of hills near Panna, and 
extend from the Ken River, eastward as &r as the Chila Nadi, and no 
diamonds are found beyond these limits. They are the exclusive property 
of the Rajah of Panna ; but adventurers may ^g for them, if they choose 
to pay the expences, and a tax of one-fourth of the produce to the rajah. 
The mines, however, are so much exhausted, that this privilege is rarely 
accepted* The diamonds are found in a red gravelly soil, at various depths 
below the surface, from three to fifteen feet, but generally at three or four 
feet ; and they are separated from the soil by washing and sifting it. The 
diamond is of the table or flat kind, and is rarely found perfect.~-Captain 
Franklin's Memoir on BundeOchund, Trans. Royal Asiatic Society, vol. i. 
p. 277. ' 

52. Destructive Earthquake at StJago de Cuba, — This earthquake, the 
most tremendous which has been experienced for fifty years, took 
place on the 18th September, between three and four o'clock, anddestroy- 
kA. nearly one-half of the town. The second shock was more severe than 
the first, and each lasted one minute. The earthquake began with a noise 
like that of*^heavily laden waggons dragged over a paved archway, and 
ended with a tremendous explosion, like the simultaneous discharge ci^ 
great number of cannon. Men, women, and children left ^eir beds, and 
fled to the cathedral, amidst th^ most distressing cries and shrieks, where 
they plunged into the water of the baths, which had been blessed by the 
priests, and remained there up to the neck fbr hours. The earthquake 
was fblt at Kingston, Jamaica, at the same day and hour. 

53. Earthquakes at St Brieux. — ^An earthquake was felt at St Brieux {Dep* 
Cotes du Nord) at ^ p. m. The thermometer stood at 5S** 6', and the baro- 
meter at 29 inches. The shoek lasted from twelve to fifteen seconds, and 
seemed directed fh>m east to west. During that time a noise was heard 
like that of chariots moving over a pavement. — Le Globe, No. 84. - 

Another earthquake seems to have been felt at St Brieux on the 24th 
inne, on the same day that it was felt at Inspruck. 

54. Earthquake at Arran, in Scotland.-^An earthquake was felt and 
heard in the island on the 26th November 1826 about 4 p* -m. The far* 
niture in the room rattled, and the chairs moved as if the fioor had been 
in motion. ' This motion continued three or four seconds. A rattling 
noise^ like that of heavy^carts, or of a thrashing mill> was heard in other 
quarters of the island. The sky was serene and pretty clear, with scarcely 
any wind. 
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55. Professor Gmelins Analysis of the Water of the Dead ^ea, — Pro- 
fesspr C. G. Gmelin of Tubingen has^ just communicated to us the follow- 
ing analysis of the water of the Dead Sea, the specific gravity of which, at 
a temperature of 6lJ° Fahrenheit, he had found to be = 1.21223. He 
obtained the following result : — 

Chloride of Calcium, - . 3.2141 

Chloride of Magnium,. - . 11.7734 

Bromide of Magnium, - - 0.4393 

Chloride of Sodium, r - .7.0777 

Chloride of Potassium, . - - 1.6738 

Chloride of Aluminium, - 0.0896 

Chloride of Manganese, -> - 0.2117 

Muriate of Ammonia, - 0.0075 

Sulphate of Lime, - - 0.0527 



24.5398 
Water, - - - 75.4602 



100.0000 



56. Eruption of one of the large Craters of Mount Huararai in 1803.— 
This eruption inundated several villages, destroyed a number of planta- 
tions and extensive fish-ponds, filled up a deep bay about twenty miles in 
length, and formed the present coast An Englishman who resided thirty 
years here^ told us he was astonished at the irresistible impetuosity of the 
toirent. Stone walls, trees, ai^d houses, all gave way before it; even 
large masses of rocks of hard ancient lava, when surrounded by the fiery 
stream, soon split into small ftagments, and falling into the burning mass, 
appeared to melt again as borne by it down the mountain's side. The 
lava continued to flow for two or three days. In several places on the 
coast, the sea rushes with violence twenty or thirty yards along the cavitiea 
beneath the lava, and then forcing its waters through the aperture on the 
surface, forms a number of beautiful je^ featusy whidi, fidling again oil 
the rocks, roll rapidly back to the ocean.— Ellis's Missionary Tour through 
Hawaii, 

57. Celebrated Lava Cavern ofManimkea^'^Thia cavern is near Kairud, on 
the west coast of Hawaii. After entering it by a small aperture, the mission- 
aries passed on in a direction nearly parallel to the surface, sometimes along 
a spacious archway, not less than 25 feet high and 20 wide, at other tinges 
by a passage so narrow that they could with difficulty press through, till 
they had proceeded about 1200 feet, where their progress was arrested by 
a pool of water, wide, deep, and as salt as that in the bottem of the lava, 
a few yards fi:om the sea. More than thirty natives, most of them carry- 
ing torches, accompanied ua in the descent, and on coming to the water, 
simultaneously plunged in, extending the torches with the one hand, and 
swimming about with the other. The partially illuminated heads of the 
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iMtifts splailiiDg about in the rabterreneftti lake ; the leflectida of the 
torch light on its gilded snrface; the frowning sides and lofty arch of the 
black vault hung with lava that had cooled^ with lava in every imaginable 
•bape ; the de^ gloom <^tbe cavern beyond the water ; the hollow sound 
of the footsteps, and the varied reverberation of the voices, produced a sin* 
gular effect. The mouth of the cave is about half a mile from the sea, 
and the perpendicular depth of the water probably not lass than 50 or 60 
&et. Its water is cool and refreshing. From its ebbing and flowing with 
the tide, it has probably a direct commiasintion with the sea.— Ellis's 
MisHonary Ttmr through Hawaii, 

SB. On the Length of the Ancient Stadtrnn^-^A very accurate map of 
Turkey in Europe, and of Greece, has just been published by M. Le 
Chevalier Lapie, fVom materials collected by Count Guilleminot, the 
French ambassador at Constantinople, and Lieutenant- General Baron Tre* 
melin ; a very important result for understanding ancient geography, and 
which, from the. accuracy of the new map,- has been obtained by its 
editors. The learned differed with respect to the value of the stadium 
which Strabo-and the ancient geographere used for indicating the distances 
between different places. It is evident that, in order to determine its 
value, we ought to ascertain tha ml distances between diilferent paints, 
whose position has not changed ; and to deduce from this the true length 
of the ancient measure. 

The precision with which M. Lapic^ has drawn his map, has eompletely 
resolved the problem, and has demonstrated that the stadia of ancient 
geographers were, according to the <^inion adopted by M. Qosselin, and 
r^ted by D'AnviUe, 700 to a degree. Strabo, fbr example, reckona it 
900 stadia from Corinth to Aigos, and Pausanifui 660 from Sparta to Olym- 
pia. These are the exaet distances found on the new map on stadia of 
7U0 to a degree, which provea at once the accuracy of the ancient geogra- 
phers, and that of the modem mapfr-*i> OMie, lOtk Jiwe 1886, torn, iii., 
Ko. 73, p. S91. 

69. Miniature Folcanoet in ^fitffrtVa.— The late Dr Dwight (Travels, 
vol. ii. p. 203,) in his description of Stafford in Connecticut, mentions 
a volcanic eruption, reported to have taken place in that town. The spot 
alluded to is a high rock, ibrtning the western bank of the valley of the 
Willimantic, and cUstaiit. nearly a mile from the Springs. Similar en^ 
tions are said to have taken place in the Soapetoue mountains of Somers 
county. Afler a long continued rain, it is said by some of the inhabitants^ 
living near the i^ace, that reporta have been heard from the nwuBtains in 
firequent jftucceflsion^ louder than that of mui^etry« On enHuniii^ thia 
rock not long sinoe> a small hole, about l^iach in diamettt, was found, 
which extended to a considerable depth into a bed of ths sulphuret of iron. 
The mouth of this hole was extended in the ioiA of a funnel, and was. 
filled with leaves, earth>. and a mixture of ^sulphite of iron. laMonson 
county also, it Is said that, some yean 4go, a atoulstf eruption took place in 

11 : 
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a spot which abounds with suli^uret of 'iroD^ and there are not wanting 
indications of the truth of the story. 

60. Effects of the Inspiration of Hydrogen, Signor Gtamoco Cardone in* 
haled, at two inspirations^ 30 cubical inches of hydrogen* The effects 
were, great difficulty of respiration, constriction at the mouth of th^ 
stomach, copious perspiration, a general tremor^ an extraordinary sense of 
heat, slight nausea, and violent headaefa. Viston was impai re d , and die 
ears rung. All these effects soon ceased, e»cept thai of heat, which increase 
ed in an alarming manner. M» Cardone's health was restored by the 
abundant use of cold drinks. Oiomale di Fisica, viii. 99$. 



Art. XLIV.— list OF PATENTS GRANTED IN SCOTLAND 

SINCE NOVEMBER 8, 1826. 

40. Dec. 13. For certain Improvements in Apparatus for Cooling and 
Hesting Fluids. To James Yandell, of Broad Wall, Surrey. 

41. Dec. 14. For a New Apparatus on which to Suspend Carriage B(h 
dies. To Hcnby Charles Lacy, Manchester* 

^43. Dec. 14. For certain Improvements on Apparatus applicable to the 
Burning of Oil and other Inflammable Substances. To Thomas Ma« 
CHELL, County of Middlesex. 

43. Dec 20. For an Apparatus adapted to Cool Wort or Must^ and for 
Condensing the Steam. To DoMiNiauB Pierre Dburrroucq, Es^ 
County of Middlesex, 

44. Dec« 29. For a New Engine for oommumcating Power to answer 
the purposes of a Steam-Engine. To Count Abolfhe Eugene sb 
Ro SB N, County of Middlesex. 

45. Dec. 29. For certain Improvements in propdiling Boats and Ships 
and other Vessels or Floating Bodies. To William Busk, Esq. London. 

1. 1827. Jan. 15. For an Improved Winding Machine. To Hbnrt 
Richardson Fanshawe, London. 

2. Jan. 15« For certain Improvements in the Machines used for card« 
ing, slubbing, slivering, roving, or spinning wool, cotton, waste silk, 
short staples, hemp, and flax, or any other fibrous materials or mixtures 
thereof. To Mose Poole, County of Middlesex. 

3. Feb. 2. For certain Improvements in the Hanufkcture of Gas for 
the purposes of Illumination. To John Frederick Daniell, Esq. 
County o£ Middlesex. 

4. Feb. 2. For certain Improvements in Madiinery or Apparatus fbr 
preparing Rovings, and for spinning, twisting, and winding fibrous sub* 
stances. To Maurice db Jongh. 

6' Feb. 7. For a new method of constructing Steam-Boilers. To 
James Frasbr, London. ' 

6. Feb. 13. For certain Improvements in Air-Engines for the moving 
. of Machinery. To the Rev* Robert Sttrlino, County of Ayr. 
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Celestial Phenomena, AprU-^uly 18^7. 



7. Feb. 18. For an Improved method of constructing Capstans and 
Windlasses. To James Fraseii^ London. 

8. Feb. 24. For certain Improvements in Machinery for heckling or 
dressings and for breaking, scutching, or cleaning hemp, flax, or other 
fibrous substances. To Robert Busk and William King Westlet, 
County of York. 



Art. XLV.-^ELESTIAL PHENOMENA, 

From April \U to Jvly Isi 1827. Adapted to the Meridian of Greene- 
wick, Apparent Time, excepting" the Eclipses %f Jupiter's Satellites 
which are given in Mean Time* 

N. B. — ^The day begins at noon^ and the conjunctions of the Moon and 

Stars are given in Bight Ascension. 



APRIL. 



D. 



H. 



S. 



D. 


H. 


M. 


s. 




27 


9 


44 


53 Km 


. I. Sat y. 


1 


12. 


28 


33 Km. III. Sat y. 


28 


5 


8 


32 d: 


h * b }) 38' N. 


2 


6 


32 


49 c5 Jf b jeo's. 


29 


13 


66 


lod; 


)i d 5 63' S. 


2 


15 


5 


38 Em. 1. Sat. ^ 


30 


14 


32 


10 d 


D »■ n 5 69' S. 


3 


7 


4 


39 d » 11. ]) 55' S. 


30 


20 




ddfA b' 


4 


2 


25 


■]) First Quarter. 








9 


4 


" 9 


34 


6 Km. I. Sat If 








MAY. 


6 


6 


45 


9 Inf. c5 


2 


11 


13 


58 Em. IL Sat 1/ 


6 


6 


23 


32 rf )) 1 * gz5 ]) 17' N. 


3 


14 


46 


4 <5 J) 1 « CZ5 » 12' N- 
46 d P 2 * 2Z5 P 12' S. 


6 


7 


37 


44 5 ) 2 « 2ZJ 5 8' S. 


3 


16 


h' 


7 


13 


14 


33^d J T J2 D 72' S. 


3 


19 


25 


n First Quarter. 


7 


14 


8 


18 Km. U. Sat 11 
54Em. IV. Sat. V 


3 






8 Greatest Elong. 


8 


16 


25 


4 






M Sutionary. 


9 


4 




6\* SI 
6J^ SI)) 65' s. 

O Knll Moon. 


6 






h6f* n 


9 
11 


11 
11 


37 
23 


6 

7 


21 
18 


41 


7 d }) «' J2 ]) 67' S. 

dd2« d 
10 d 5 « =i^ 


11 


11 


28 


4 Km. I. Sat If 


8 


22 


13 


11 


11 


38 


46 ci }) * llje 5 1' S. 


9 


13 


50 


30 Em. II. Sat ^ 


12 


5 






10 






') Eclipse Invisible. 


12 


W 




10 


9 


11 


18 d ]) 2 « :C= ]) 31' S. 


12 


22 


50 


22 c5 5 « ::r^ J) 31' S. 
29 3 5 A =^ 5 69' N. 


10 


20 


25 


O Full Moon. 


1.3 


18 


52 


10 


21 




9d« K 


14 


3 


67 


?^^r 


) 1 y^ nt }) 27' N. 


11 


4 


51 


35 d P ^ ^ ]) CC N. 
20 c5 J X i2: ) 68' N. 


14 


3 


59 


lid 


) 2 ^ TTl 27' N. 


U 


9 


10 


14 


6 


31 


33dj 


) » ni ]) 3' S. 


11 


13 


33 


30 Em. I. Sat If 


14 


9 




9.^*° V 


11 


13 


44 


» d 5 M HL ) 28' N. 
28 d 1 2 i8 in ) 28' N. 
56 5 I » 1\ ) 2' S. 
49 d ) P Oph. ) 55' N. 


15 


9 


2 


51 d J) € Oph. 5 54' N. 


U 


13 


46 


17 


13 




2 d <^«5 


11 


16 


13 


18 


3 


19 


5 enters Last Quarter. 


12 


17 


58 


18 


10 


9 


17 d }) iS »1 D 32^ N. 
If. in Quad, with 


13 


14 


26 


60 d ) 2 iu t ) 70' N. 


18 


11 


i 


14 


9 


41 


''3l^}lV-S-V 


18 


13 


22 


9 Km. r. Sat. 1/ , 


14 


12 


16 


19 






ij Stationary. 


15 


16 


45 


50 d ) -e 11 ) 33' N. 
( l^ist Quarter. 


20 


7 


60 


42 Km. I. ^If 


17 


10 


59 


20 


9 


30 


enters ^ 


20 


9 


56 


30 Km. 1. Sat 1/ 


2d 


8 


37 


41 Em. H. Sat If 


21 


9 


49 


enters JJ 


25 


15 


2 


30 Eel. Invisible. 


22 


2 




^6oH 


25 


15 


Hi 


V.} Km. 1. Sat V 


2» 


6 


40 


^ New Moon. 


25 


15 


2 


• 


New Moon. 1 


26 


20 


23 


56 d ) f b ) 61' S. 
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D. 


H. 


M. 


s. 


D. 


B. 


M. 


8. 


27 


11 


50 


58 £m. IL Sat. % 


10 





35 


42 


27 


20 


58 


48 d ) » n ) 67' S. 


12 


1 


25 


13 


30 


21 


34 


6 c5 1 1 « 225 ) 16' N. 
48c5)2«as)8'S. 


12 


5 






30 


22 


50 


12 


10 


8 


39 




^ 






15 


5 
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15 


20 


27 




1 






% Stationary. 


18 


1 






sr 


8 


53 


) First Quarter. 


21 


7 






3 


6 




21 


17 


28 


13 


3 


G 


15 


33(5 )t;Ji )63'S. 


21 


18 


22 




3 


11 





5 Em. 11. Sat ^ 


23 


2 


18 


68 


5 


8 


10 


24 cJ )flnj ) 1<N. 


23 


12 


4 




5 


9 




(f 6 J32 b 


24 


2 






6 


19 


48 


38 3 ) 2a:ii: )29'S. 


25 


10 




* 


7 


15 


38 


13 3 1 * =^ ) 60' N. 
29 3 ) X r^ ) 69* N. 


25 


12 






7 


19 


57 


25 


22 






8 





31 


18 3 ) I i8 in ) 28' N. 
37 6 ) 2 )e m ) 28' N. 


26 


9 


35 


50 


8 





32 


27 


3 


14 


38 


8 


3 





45c5 ) f m Ws. 


27 


4 


31 


20 


8 


16 


45 


§Sup. c5 


27 


12 


45 




9 


3 


50 


O I'nil Moon. 


28 


11 


62 


55 


9 


4 


32 


9d )pOph. )63'N. 


30 


12 


46 


35 



) 2 M } ) 67' N. 

)fi YS ) 28' N. 
. 6 132 « 
Em. J. Sat 2/ 

( Last Quarter. 

) and Q 

) • b ) 37' N. 
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) f b ) 60' S. 

PuUMoon. 

t n 
_ » n 

Im. III. Sat. 11 
(5 ) 1 * £35 ) 25' N. 
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Times of the PlaneU pcunng tfte Meridian, 
' APRIL. 



Mercury. 


Venus; 


Mars. 


Jupiter. 


Saturn. 


Georgian. 


D. h. 


/ 


h 


* 


.h 


/ 


h 


/ 


h 


/ 


h * 


1 


22 


21 


14 


1 


49 


11 


54 


5 


19 


19 17 


7 23 


39 


21 


19 


1 


44 


11 


30 


4 


59 


18 55 


13 23 


7 


21 


23 


1 


39 


11 


5 


4 


39 


18 37 


19 22 


43 


21 


27 


1 


34 


10 


20 


4 


K) 


18 12 


26 22 


30 


21 


30 


1 


29 
MAY. 


10 


15 


3 


58 


17 46 


1 22 


24 


21 


33 


1 


24 


9 


51 


3 


38 


17 27 


7 22 


24 


21 


36 


1 


18 


9 


26 


3 


18 


17 I 


13 22 


30 


21 


39 


1 


12 


9 


1 


2 


67 


16 41 


19 22 


41 


21 


42 


1 


6 


8 


37 


2 


36 


16 17 


25 22 


58 


21 


44 


1 




JUNE. 


8 


12 


2 


15 


15 53 


1 23 


26 


21 


48 





62 


7 


43 


1 


51 


15 23 


7 23 


66 


21 


61 





45 


7 


17 


1 


29 


14 57 


13 


23 


21 


54 





37 


6 


55 


1 


8 


14 33 


19 


53 


21 


59 





30 


6 


31 





46 


14 7 


25 1 


18 


22 


3 





22 


6 


7 





25 


13 43 



Declinatum of tfte Planets, 
APRIL 



Mercury. 


Venus. 


Mars. 


Jupiter. 


Saturn. 


Georgian. 


e / 


o / 


o / 


o / 


' 


o / 


1 10 7N. 


12 34 S. 


15 IN. 


2 13 S. 


22 47 N, 


21 7S. 


7 7 28 


10 37 


16 23 


1 55 


22 48 


21 6 


13 4 27 


8 29 


17 40 


1 38 


22 49 


21 5 


19 2 26 


6.11 


18 51 


I 22 


22 60 


21 4 


25 1 58 


3 44 


19 55 


1 7 


22 50 


21 3 



9n Mr Mmhdr^ JAMrvAgria^ 

MAY. 

• / Of •/ e/' e/ m ^ 

I 8 5SN. 1 IIS. 20 53N. 65S. 22 51N. SI 38. 

7 4 67 1 26N. 21 45 44 22 51 2 4 

13 763 44 2229 036 8260 25 

19 11 26 6 41 23 5 30 22 50 

26 16 28 9 14 23 35 27 22 47 21 6 

JUNE. 

1 19 5SN. 18 6N. 23 69N. 27S. 22 48N. 21 8 

7 23 S 14 24 24 12 30 22 47 91 11 

13 24 51 16 31 24 18 35 22 45 21 13 

19 26 18 23 24 16 43 22 43 .21 15 

26 23 64 89 24 7 53 22 40 21 17 

The preceding numbera will enable any person to find the positions of 
the planets, to lay them down upon a globe, and to determine their rislogs 
and settings. ' 

Aet. XL VI— Summary of Meieorofogical Ohservaiion* made at Slendal 
i% Deambcr 1896, and January apd Fehrwiry 1827. By Mr Sam usi. 
Majishall. Communicated by the Author in a Letter to the Esitos* 

State of the Barometer ^ ^c. at Kendal in December 1886. 

BazomeCer. Inches* 

Maxiaum on the 27th and 28th, . - 30.29 

Mfaumnm OD the 2d, ... 28.<^ 

Meanhdght, - . - . . 29.61 

Thennometj^. 
Maximnm op the 11th and 31st, ... {M>^ 

Minimum on the 27th and 28th, . . . 26* 

Meanhei^t, ..... 40.24* 

Qnantily of rain, 4.078 hiches. 
Nnmber of niny days, 17* 
Prevalent wind, S. W. 

The barometer has been higher during the greater part of the month 
than is common at this season. The temperature of the air has been the 
moat extraordinary 1 eyer knew in this month, or perhaps in any other, 
the air being little difierent in the nights fh>m the days ; in some cases 
varyiiHl^ not more than 1% 2*», or 3**. 

We have had very little snow, and that with the wind at E. and S. E. 
The rain has fallen, excepting in two instances, in very small quantities 
at a time. , 

State of the Barometer S^c. at Kendal in January 1 827. 

m-^-^. , Barometer. Indies 

Af aaomum on the 19th, «a aa 

3fiimnuiii on the 14th " " " 

Mewihe^ht, ' - - ' - - 28.89 

- . . . 2a61 



Hr MATsfaalTfl Mekof^logiciil Obiervations, ^c. 8T7 



Maximutti on the 8th aod 17tli, - - 49'' 

MiBimum OB the 4tb, - ... 9* 

Man height, .... 3459* 

Quantity cH xBiD, 8.630; 

Number of rainy days, 14. ' . 

Preralent yinda, 8. W. 



The temperatttre of this moDth^ like ihe last, has mried mneh less he- 
tween the nights and days than is commonly the case, the thermometer 
in several instances being not more than S^ or 3® different Jn the night 
ftom the preceding day. At the beginning of the month the cold was in- 
tense, the thermometer varying from 9** to the freezing point, for nearly 
& week. In three days, the 14th, 39th, and 30th, upwards of four inchai 
of rain felL On the 14th, 1.140; on the 29th, 1.730; and on the 30th, 
1.20S. We have had several falls of snow during the month, hut mosUy 
in small quantities at a time. The districts east of this place have occa* 
flionally had much greater deposits of snow. 

On ^e 9th the Aurora Borea]is was very hright, attended with vivid 
streamers of light* On the ISth there was a well-defiikd lunar halo. 

State of the Sarometer, S^c. in Kendal for February 18^* 

Barometer. Jnphes. 

Maximum on the 4tb9 ... 30.40 

Minimum on the Slth, ... 28.89 

Mean Height, - - - 29.61 

Tlnramwietg. 

I ^iyyiifniini on the 28th9 ... 63^ 

Minimum on the 20th, - - - 14* 

MeanHei^t, .... 33.92 

Quantity of Ram, 2*898 inches. 
* Number ei rainy days, & 
Prevalent Winds, N. 

During this month we have had winds fttrni the N« and £• the ban>» 
meter keeping steady, and generally high. Though the thermometer has 
not heen so low as in some parts of last month, the cold weather has been 
of longer duratiouf and the mean is less than that of January, But one 
slight shower of rain &11 till. the 25th ; and the deposit measured on that 
day by the rain- gage was chiefly melted snow. This, together with heavy 
rain on the S8th, (1.388 indies,) makes the total quantity S.69B inches 
for this month. The town is seldom visited with so heavy a fidl of snow 
as that which fell on the 17th, and which was on an average upwards of 
seven inches deep, the wind having heen for the previous six days in the 
Nc and £• 



* Under tius head ate ineKiided the days on whidi mow and rain fell* 
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Acids, new ones, 355. 250 — on the peculiar lustre of pearkt 

Adie, Mr, his meteorological observa- 277-^^n the diflTerent crystalline forms 

tioos, 192, 379. of the same body, 290 — on the struc-* 

Air, on its discbarge by different orifices, ture of haytorite, 301 — ^his treatise on 

162. mineralogy announced, 361. 

Air pump, on a new one without valves Brisbane, Sir Thomas, on the tempera- 

or stopcocks, 133. ture of the earth at Sydney, 226 — ^his 

Alcohol derived from the fermentation of meteorological observations at Port 
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51. • 354. 

Apophyllite, on a new form of, 363. Buchanan, Dr, on a new air-pump, 133 

Arts, society of for Scotland, proceedings Buckland, Professor, on the cavern of 

of the, 344. Lunel, 242. 

Audubon, J. J. Esq. on the carrion Calcareous deposits in pipes, how to pre- 

crow, 156 — on the wild pigeon of Ame- tent them, 163. 

rica, 257 — ^his ornithology of the Unit- Caldwell, Professor, on the mean tem' 

ed States, 189. perature of Cfaapdhill, 249. 

Aurora borealis has no effect on the Cambridge Philosophical Society, prb- 

needle, 167 — remarkable one described, ceedings of, 343. 

168 — Noise of observed by Heame, Carbonic oxide gas, mode of preparing it, 

348. 350. 

Baking, on the theory of, 73, 351. Carburetted hydrogen, on a remarkable 

Balard, M. on brome, 177» 353. decomposition of, 325. 

Barlow, Professor, on the effect of the Carrion crow, on the habits of the, 156. 

rotation of solid and hollow balls on Cavern of Planina described, 220 of 

the needle, 6— on the developement of Lunel, 242. 

magnetism by rotation, 265— on the Celestial Phenomena, 1 88, 375. 

position of the plane of no deviation in Cerium, silicate of, 357* 

China, &c. 318. Chemistry, elements of, by Dr Turner,' 

Barometer, on its great variation in 1822, analyzed and recommended, 338. 

177. Chlorides, alkaline, on their disinfecting 

Baumgartner, M. on magnetising steel. properties, 349. 

needles by the sun^s white light, 202. Christie, S. H. Esq. on the history of the 

Beaver, on a remarkable extinct species developement ofmagnetism by rotation, 

of, 328. 95,— on magnetic influence in the solar 

Black colour, how to produce a fiuQ one, rays, 104. 

338. Cobalto-bismuthic ore, 355. 

Blindness cured by an artificial pupil. Cochineal insect, on its naturalization m 

20. Spain, 326. 

Boott, Dr, on the sea-serpent, 126. Cold produced by mixing metals, 284. 

Boracic acid, on the light it emits when Colquhoun, Dr, on the art of baking 

separated into fragments, 176. bread, 73, 351. 

Bory de St- Vincent, M. on the cochineal Coloured rings produced by electro-chemi- 

insect in Spain, 326. cal action, 313. 

Botany of South Africa, 366. Colladon, M. on the action of an electrical 

Bowie, Mr James, on the botany of South machine on the needle, 149. 

Africa, 366. Comets of 1825 and 1826, 175, 346— on 

Bowlders in America, with scratches and the rotation of one about its axis, 85. 

furrows, 364. Compressibility of different fluids, 201. 

Bread, on the art of baking it, 73, 351. Compression of water with high degrees 

Brewster, Dr, on the new fluid in ssp- of force, 267. 

phirc, 155 — on the separation of epistil- Crybtalline forms, notation for, 1. 

bite from Heulandite, 236— on an im- Crystitls, on their regular composition, 

provement of the nautical eye-tube, 278. 



880 



INDEX. 



D'Aabuisaoa on the discharge of air fiom 

orifices, 162. 
Dead Sea, aoaljsis of its waters, 374. 
DecandoUe, Piofeesor, on the animal 

which dyed red the Lake of Morat, 307, 

—on the Lendcellse, 367* 
Diamond mines of Southern India, 97 

.of Bundelkhund. 370- 
Douglas, Mr, on the Botany of Columbia, 

U3. 

Drawing upon stone, on a new method 

of, 161. 
Drummond, Mr, on the botany, of the 

xocky mountains, 1 10. 
Dry Gases, how to confine them over 

mercury, 351. 
Dumas, M. on preyentiug the deposits iQ 

pipes, 163— on carbonic oaide, 3d<X— 

on chloride of iodine, 354> 
Dunlop on the probable rotation of the 

comet of 1825^ 84--on Kncke*s comet, 

175. 
Duperrey, M. his magnetical observations 

during his voyige round the giobe, 

254. 
Earthquake, on the effects of one in a gold 

mine, 218— various ones described, 370. 
Elaine, how to separate it from oils, 334* 
ElectrO'Chemical phenomena, some new 

ones described, 34. 
Ellis, Rev. W. on the volcano of Kirauea, 

151,212. 
Emmett, Rev. Mr, on bleaching Flax, &c 

336. 
Epistilbite separated from Heulandite, 

236. 
Equator, on the mean temperature of 

117, 136. 
Expansibilities of different metals, how to 

measure them, 22a. 
Falkland Islands, on the Zoolpgv of, 321. 
Ferns, notice of Dr Hooker and Dr Gre- 

ville^s new work on, 1 84 
Flax, on a new method of bleaching it, 

336. * 
Fossil remains at Harberough, 199. 
Fountain, Periodical, in the Jura, 176. 
Franklin, Captain^ notice of his expedi- 
tion, 107. 
Galvaoi's first experiment made in 1700, 

349. 
Geoffn^ Saint Hilaire, on the plumage 

of pheasants, 9. 
Gerard, Captain, his survey of the Val- 
ley of the Setlej River, 2& 
Gilbert Davies, Esq. on ^ the theory of 

suspension bridges, 169. 
Glass, painted, method of fixing it, 50. 
Gmelin, Professor C. G. his analysis of 

the waters of the Dead Sea, 374. 
Gold, native of Vermont, 361 
Gordon, David, on a singular decompori- 
tion of oil gas, 325 



Graham* Thomas Esq. on nitrification, 
350««on the fermentation of bread, 
351. 

Grafting pear trees, on a new method of, 
368. 

Gray Mr on the subterraneous sounds at 
Nakous, 153. 

Greville, Dr, his work on ferns announ- 
ced, 184. 

Gun, notice respecting Zimmerman^s safe* 
ty one, 337 

Haulinger, Mr, on the specific gravity af 
minerals, 120— on the regular compo- 
sition of crystals, 278. 

Haidingerite, a new mineral species, 317- 

Halloysite, a new mineral, 183. 

Halos and Parhelia, Memoir on, by AT* 
Praunhofer, 34^ 

Harlan, Professor, on the mammalia of 
North America, 328. 

Harvey, George, Esq. on the effect of a 
magnet on a pendulum, 288. 

Hawaii, on the volcanic character of, 212. 

Haytorlte, a new mineral species, 297. 

Heat extricated from compressed air, 349. 

Herscbel, J. P. W. Esq. on the light 
emitted by lime, 176. 

Hetepozite, analysis of, 362. 

Heulandite and Epistilbite separated* 
236. ^ ^^ 

Home, Sir Everard, on 'the formation of 
' pearls, 275. 

Hooker, Dr, his work on feme announ- 
ced, 184 
Humboldt, Baron, on the mean tempenu 

ture of the equator, 136. 
Huraulite, analysis of, 36a 
Hydrogen, on the effects of its inspiration, 

o7o. 
lodous add, on Sementini's, 352. 
Iron and manganese, process for separat- 
ing them, 350. 
Ivory, Mr, on heat from compressed air, 

358. 
Jamesonite, analysis of, 358. 
Jupiter, observations on his satellites, &c 

175. 
Kendal, meteorological observations made 

at, 190. 
KersCen, Mr C. on cobalto-bismuthic ore, 
355— on Selenium in cupriferous mine- 
rals, 357. 
Kirauea, the volcano of described 151 , 

212. 
Kupffner's law in mineralogy, consequen- 
ces of, 364. 
Laumonite, on a new form of, 364. 
Laurent, M. his method of drawing on 

stone, 161, 
Lava cavern of Raniakea, 372. 
I^yton, Rev. J^mes, on the fossil re- 
mains near Harborough, 199. 
Levy, Mr, on Haytorite, 297* 



INDEX. 381 

LiebSg, JM. on Bromine, 3dS. PheaiaAti, on the duoigc in their plum-' 

IMit, on the natoire of that emitted by itge, 0. 

fime. 170— on that developed at the Phillips, Mr, on Haytorite, 297* 

separation of Boracic add into ftag- Physical Geography, oontrilnitions to, 200. 

ments, 176* Piazzi, M. sketch of his life and wiit- 

Longchamp, M. on nitrification, 850. ings, 193. 

Lunel cavern described, 242. Pigeon, wild, on its habits, 257* 

Magnet, on the effect of one on the pen- Pine, on a new and singtdar variety of, 

dnlum of a dock, 288. which produces sugar, 114 

Magnetic needle, on the deviation of by a Pitehy iron*ore, analysis of, 363w 

common electiical machine, 149. Planets, elements of the four new^ 294.- 

Magnetic influence of the solar rays, 104 Planina, the cavern of, 210. ' 

Magnetic needle, on the effect of revolv- Port Macquarie^meteorological observa- 

ing hollow and solid bodies on it, 6— tions at, 246. 

variation and dip of the, 254. Processes in the nseful arts, history of^ 161 



Magnetism by rotation, on its devdope- 

ment, 6, 95. Proto-Ferrocyanate of Iron, 354. 

Mammalia of North America, 328. Pyrochlore, a new mineral species, 358. 

Marine animals that burrow and bore de- Quesneville, M., his process for separat* 

scribed, 270. ing iron and manganese, 354. 

Marshall, Mr Samnd, his meteorolog^- Refraction, unequal, curious case of at 

cal observations at Kendal, 190, 274, Bridlington Quay, 293« 

377* Richardson, "Dtt on the botany about Fort 

Mean temperature of Chapel HiU, 249 Franklin, U)j, 

—of North W. Coast of America, 251. Robisoo, John, Esq. on a method of fix- 
Mechanical Inventions, history of, 161, ing glass in painted windows, dOu^a 
934. the failure of the suspensien bridge at 
Medals Royal, adjudged, 369. — ^Copley Paris, 240. 

Medal, 370. Rose, Dr 6. on zinkeuite, 17—on py- 

Meteoric Stone of many substances, 177* rochlore, 358. 

Meteorological observations, made every Rose, Dr H. his analysis of zinkenite and 

hour on January 1 5th, and July 17th, Jamesonite, 358. 

144 — in the Arctic Rqpons, 66. Reyal Society of Bdinbttt^^, >(s proceed- 

Minerals, table of thdr specific gravity, ings, 173, 342. 

120. Salts, on thdr different primitive forms by 

Mobs, Professor, appointed to the Mi- changing the solvent, 289. 

neralogical chair in Vienna, 358. Sapphire, on the new fluid in, 155. 

Mohsite, a new mineral species, 362. Saturn, observations on its ring and satel- 

Morat, lake of, dyed red with animals of lites, 17^ 

the genus oscillatoria, 307* Savart, M. on vibrating bodies, 204 

Mttscologia Britannica, Dr Hooker and Say, Captain, his stereometer, 333. 

Dr Taylor's, 186. Scoresby, Rev. W. on some remarkable 

Nasmyth, Mr James, his instrument foi effects of unequal refraction, 293. 

measuring metallic expansions, 225. Scouler, Mr, account of his voyage to the 

Nitrification, new theory of, 350. N. W« of America, 228— on the cli- 

Nobill, M.^ on some new dectro-chemieal mate of Colombia, 251. 

phenomena, 311. Scrope, Poulett G. Esq. his arrangement 

Observatory of Edinburgh, 1 75— of Bras- onrolcanic rocks, 365. 

sds, 178. Selenium in cupriferous minerals, 357. 

Oersted, Professor, on the compressibili- Semen tini, on his iodous acid, 352. 

ties of different fluids, 201. Serpent of the American seas, 126. 

Oscillatoria rubescens, a new spedes which Setiej river, on the valley of the, 28. 

dyed red the lake of Morat, 307. Sheep, rocky mountain described, 328. 

Osier, Mr, on burrowing and boring ma- Sodeties, proceedings of, 173, 342. 

rine animals, 270. Solar edipse of November 1826 observ- 

Parry, Captain, his third voyage analyzed, ed, 347. 

165. Solar rays, on thdr magnetic influence, 

Patents, Scottish, 187, 374. 104, 202. 

Pearls, on their production and formation. Sounds, subterraneous, at Nakous, 153. 

275. Stadium, on the length of the andent, 

Pear-trees, new method of grafting, 368. 372. 

Perkins, Mr, on the compreaRon of wa- Stark, John, Esq. his elements of natural 

ter, 267H^his steam-engine, 338. history announced, 355. 



382 INDEX. 

StcMn-cngine, nodoe of Perkiii§% 33a WheweU, Rev. W. on a notatioa for 
Steam navigation, on it« progress in In- oTttalline forms, 1. 

dia 336. * 'Wilson, Capt. J. P. his magnetical ezpe- 

Steam-boUers, <m the bursting of, 33& riments at China, and St Helena, 318. 

Stereometer, Captain Say^s, revived by Wine, how to restore it when turned, 

Professor LesUe, 333^ ' ^??' ^ .. ... 

Strove, M. on Saturn and Jupiter, 175. WoUer, Dr, his analysis of pyrochlore, 
Susar ptodoeed byapinein North Ame- . 359* 

^ 114. Wolfram, analysis of a variety, of,. 363. 

Suspension bridges, on the mathematieal W^ollner, Or, on the different primitive 

theory of, 1^9— iaflureof oneat Paris, forms of salts with different solvents. 



260. 



289. 



.Sydneyn on the mean temperature of, 226. Vibrating bodies, on their modes of divi- 

Taylor, Mr, on thfe bursting of steam. sion, 204. 

boilers, 335 Volcano on a large extinct one at Hawaii, 

Temperature, mean, of the equator, 117» 187— Eruption of one in Huararai, 

1 3(j. 37 1 — Miniature ones in America^ 373w 

Thenardite, a new mineral, 182. Voltaic conductor, effect of a moving disc 

Tripe, Mr, on Haytorite, 297- ^^ <>»e, 348. 

Turner, Dr, on Haidingerite, a new mine- Voysev H. N. Esq. on the diamond mines 

ral, 317 -his Elemente of Chemistry of Southern lijfia, 97- 

analyzed, 338. Ybera, the lake of described, 219 

Warburton, Mr, on the sea serpent, 126. Zimmerman's safety gun, 337. 

Wardrop, Mr on the recovery of sight by Zinkmite, a new mineral, 17— analysis 

an artificial pu|»l, 20. ^y 358. 

Water, on a substance which inflames in Zirknitz, on the lake of, 223. 

contact with it, 356. Zoology of the Falkland Islands, 321. 

Water wheels, on a new method of work. Zoological collections, 328. 

ing them, 164. 



DESCEIPTION OF PLATES IN VOL. VL 

PLATE I." Fig. 1. Illustrates Mr Whewell's paper on the analyws of Crystalline 
Forms. 
Fig. 2 Is Professor Barlow's apparatus for the experiments on the 

Magnetism of Rotation. 
Figs. 3, 4, 5, Represent the Crystals of Zinkenite. 
Figs. 6, 7, 8, Represent Mr Robison'a method of fixing Painted Glass. 
Fig^ 9. Is a diagram fllustrative of Mr D. Gilbert's paper on Suspen- 
sion Bridges. 
Fig. 10. Represents the Sea Serpent 

Fig. 11, 12, 13, 14, Represent Dr Buchanan's new Air-Pump. 
PLATE II. Represents the Phenomena of the Comet which is supposed to revolve 

op its axis, as observed by Mr Dunlop. 
PLATE IIL The Map of the recent discoveries of Captain Parry and Captain 

Franklin. 
PLATE IV. Figs. 1, 2, Are Fossil Horns found near Harborough. 

Fig. 3. Shows Mr James Nasmyth's Instrument for measuring ex< 

pansions. 
Fig. 4. Illustrates Mr Robison's account of the failure of the Suspen- 
sion Bridge at Paris. 
Figs. 5, 6, 7, Represent Dr Brewster's Improvement on the Nautical 

Eye. tube. 
Fig. 8. Shows Mr Deas Thomson's method of heating a Bath. 
Fig, 9. Is a Crystal of Haytorite. 
Fig. 10. ' Is a Crystal of Mohsite. 
PLATE V. Illustrates M. Savart's paper on the modes of divbion of Vibrating 

Bodies. 
PLATE VI. Illustrates TVf. Haidinget's paper on the regular composition of Crys- 
Udlized Bodies. 
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